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CONTRACT AGREEMENT

flu
DC3flSE1

flIs CONTRACT AGREEMENT made and entered into this 44th day of Julr
1981 by and between the INTERMOTJSrAfl POWER AGENCY political subdi
vision of the State of Utah organized and existing under the Interlocal
Cooperation Act Title 11 Chapter 13 Utah Code Annotated 1953 as
amended hereinafter cal1e4ty and GENERAL ELECTRIC ENVIRON
MENTAL SERVICES INC PdtC5IWAWF corporation with its principal
of lice in Lebanon1 Pennsylvania hereinafter called the Contractor1

RESOLVES

The Owner has caused to be prepared specifications drawings and other
contract documents for the work as herein specified and

The said Contractor has submitted to the Owner proposal in accordance
with the terms of this Contract Agreement and

The Owner has determined and declared the aforesaid Contractor to be the
best responsible bidder for the said work and has duly awarded to the
said Contractor contract therefor

AGREEMENTS

In consideration of the compensation to be paid to the Contractor and of
the mutual agreements herein contained the parties to these presents
have agreed and hereby agree the Owner for itself and its successors
and the Contractor for itself himself or themselves or its his or
their successors and assigns or its his or their executors and ad
ministrators as follows

ARTICLE That the Contractor shalt furnish material equipment and
erectidnfor the Wet Scrubber including providing miscellaneous services
complete as specified and required in accordance with the provisions of
the contract documents as defined in Article CC of the GENERAL CONDITIONS
and shall execute and complete all work included in and covered by the
Owners award of this Contract to the said Contractor

ARTICLE II That the Owner shall pay to the Contractor for the work and
materials embraced in this Contract and the Contractor will accept as
full compensation therefor the sum subject to adjustments as provided
by this Contract of ONE HUNDRED THIRTYFIVE MILLION EIGHT HUNDRED FIFTY
TROUSAI4D SEVEN HUNDRED DOLLARS $135850700.Oo for all work covered by
and included in this Contract designated in the foregoing Article
payment to be made in cash or its equivalent in the manner provided in
the specifications attached hereto

tIP 9255 WET SCRUBBER 62.02O2J
120481
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ARTICLE flI The Contractor acknowledges that the delivery schedule andcompletion of erection are of significant Importance to the Owner andshall proceed with the specified work and shall confon to the specifiedschedule The Contractor Shall take any action required to achieve the
specified milestones within the approved schedule whether in the Contractors factory at the project site subcontractors facilities or equipment suppliers facilities all at no additional cost to the Owner TheOwuer will make no claim for schedule deficiency if such deficiency doesnot impact the overall project schedule

IN WITNESS WBZREO the parties hereto have executed this
ment as of the day and year first above written

INTERMOUTC4fl POWER AGENCY

Contract Agree

11 1LL-
Executive Officer

Secret

GENERAL ELECTRIC

SERViCES INC

Attest

V//M/t//
re.sPCT

ry-keaae itct41

SEAL

SflL
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GENERALS ELECTRIC

ExECtiflopi OF CONTRACTS AND OTHER INSTRUMEflS

Stephen Henderson Attesting Secretary of General Electric

Company do hereby certify that HR Hill is Executive Vice President

and Sector Executive of General Electric Company and as such Is

authorized and empowered by resolution duly adopted on April 23 1981

by the Board of Directors of General Electric Company to execute on

behalf of this Company the attached Guaranty of performance by General

Electric Environmental Services Inc

further certify that this authority of H.R Hill has not been

rescinded or otherwise amended

WITNESS my hand and seal of General Electric Company this 1st

day of April 1982

SttkWI thD4
Attesting Secretary

SEAL
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GUARANTY

General Electric Company New York corporation in

consideration of the award by Intermountain Power Agency of

Contract 9255.52.0202 Flue Gas Wet Scrubber to General

Electric Environmental Servlces Inc does hereby guaranty

unconditionally the full and complete performance of the

contract by General Electric Environmental Services Inc

GENERAL ELECTRIC COMPANY

By ___________
ILR Hill

Executive Vice President
and Stor Executive

ATTEST

Attesting secret ary

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPIO_002 119



flFOBMMqCE BOND

SNOW ALL MEN BY ThESE PRESENTS that we GENERAL ELECTRIC ENVIRONMENTAL
SERVICES INC of Lebanon Pennsylvania hereinafter referred to as the

Contractor and

corporation organized under the laws of the State of
and authorized to transact business in the State of Utah aŁ9urety
are held and firmly bound unto the IJTBRMQUNTAIN POWER AGENCY herein
after referred to as Owner in the penal sum of ONE UTINDRED TuRnFIVE
MILLION EICET BUNDLED FIFTY THOUSAND SEVEN HUNDRED $135850700..oO
Dollars for the paynt of which sum well and truly to be made to the
Owner we bind ourselves and our heirs executors administrators per
sonal representatives successors and assigns jointly and severally by
these presents

WHEREAS on the 13th day of July 1981 the Contractor entered into
written contract with the Owner for furnishing materials supplies and
equipment not furnished by the Owner construction tools equipment and
plant and the performance of all necessary labor for and in connection
with the construction of certain improvements described in the attached
contract documents and

WHEREAS it was condition of the contract award by the Owner that these
presents be executed by the Contractor and Surety

NOW THEREFORE if the Contractor shall in all particulars well truly
and faithfully perform its duties all the undertakings covenants
terms guarantees conditions and agreements of said Contract during the

original term thereof and any extensions thereof which may be granted by
the Project Manager with or without notice to the Surety and during any
guarantee period and if the Contractor shall satisfy all claims and
demands incurred under such Contract and shall fully indemnify and save
harmless the Owner from all costs and damages which it may suffer by
reason of failure to do so and shall reimburse and repay the Owner all
outlay and expense which the Owner may incur in making good any default
then this obligation shall be void otherwise to remain in full force and
effect

THE UNDERSIGNED SURETY for value received hereby agrees that no ex
tension of time change in addition to or other modification of the

tens of the contract documents or the work to be performed thereunder
shall in any way affect its ohligation on this baud and it does hereby
waive notice of such extensions changes additions to the contract
documents or to the work to be performed thereunder

9255 WET SCRUBBER 62.0202
120481
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IN TESTmoNr WRERBOF the Contractor has hereunto set his hand and the
Surety has caused these presents to be executed in its name and its
corporate seal to be affixed by its attorneyinfact at

_________________on this ____ d.ayof ________________ 19___

GENERAL ELECTRIC ENVIRONMENTAL
SERVICES INC SEAL

By ______________________________

_______________________________________ SEAL
SUREfl COMPANt

By________________
At torneyinact

By
__________________________________

State Representitive

Date of Bond must not be prior to

the date of the contract

Power of attorney must be certified
to the same date as the Bond

Suretys designated mailing
address

g-c ovv StAID C4N73911V6D 1/ti

2OND Ztc1Lt4

9253 WET SCRUBBER 62.0202
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LABOR AND MATERIALS

PAYMENT BOND

KNOW ALL MEN BY THESE PRESENTS that we GENERAL ELECTRIC ENVIRONMENTAl
SERVICES INC of Lebanon Pennsylvania hereinafter referred to as

the Contractor and

corporation organized under the laws of the State of
and authorized to transact business in the State of l3tah as Suretyare held and firmly bound unto the INTKRI1OUNTAIN POWER AGENCY hereinafter referred to as Owner in the penal sum of FORTY EIGHT MILLION ONEHUNDRED FIFTEEN THOUSAND RIGHT HUNDRED $48115800.00 Dollars for the
payment of which Sum well and truly to be made to the Owner we bind
ourselves and our heirs executors administrators personal representa
tives successors and assigns jointly and severally by these presents

WHEREAS on the 13th day of July 1981 the Contractor entered Into
written contract with the Owner for furnishing materials supplies and
equipment not furnished by the Owner construction tools equipment and
plant and the performance of all necessary labor for and in connectionwith the construction of certain improvements described in the attached
contract documents and

WHEREAS it was condition of the contract award by the Owner that these
presents be executed by the Contractor and Surety

NOW THEREFORE if the Contractor shall promptly make payment to all
persons firms subcontractors and corporations furnishing materials for
or performing labor in the prosecution of the rk provided for in such
Contract and any authorized extension or modification thereof including
all amounts due for materials lubricants oil gasoline coal and coke
repairs on machinery equipment and tools consumed or used in connection
with the construction of such work and all insurance premiums on said
work and for all labor performed in such work whether by subcontractors
or otherwise then this obligation shall be void otherwise to remain in
full force and effect

THE UNDERSIGNED StTRETY for value received hereby agrees that no exten
sion of time change in addition to or other modification of the terms
of the contract documents or the work to be performed thereunder shall
In any way affect its obligation on this bond and it does hereby waive
notice of such extensions changes or additious to the contract docu
ments or to the work to be performed thereunder

9255 WET SCRUBBER 62.0202J
120481
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IN TESTIMONY WHEREOF the Contractor has hereunto set his hand and the
Surety has caused these presents to be executed in its name and its
corporate seal to be affixed by its attorneyinfact at

__________________on this ____ day of ________________

GENERAL ELECTRIC ENVIRONMENTAL

SERVICES INC SEAL

By
______________________________

_____________________________________ SEAL
SURETY COMPANY

Attorney-infact

By __________________________
State Representative

Date of Bond must not be prior to

the date of the contract

Power of attorney must be certified
to the same date as the Bond

Suretys designated mailing
address

V\LL4 ONLy OIc/NSL oNb CW779fNEb

aOND IOakPflfl75 k7ThCktFflElVT
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JARANTEE BOND

KNOW ALL HEN BY THESE PRESENTS that we GENERAL ELECTRIC ENVTR0ENTAt
SERVICES INC of Lebanon Pennsylvania hereinafter referred to as

the ttcontat and

corporation organized under the laws of the State of
_______________

and authorized to transact business in the State of Utah as lSuretyt
are held and firmly bound unto the IANTERMOUNTAIN POWER AGENCY hereinafter
referred to as Owner in the penal sum of FORTYTHREE MILLION EIGHT
HUNDRED SIXTYSEVEN THOUSAND POUR EUIWRZD FIFTY $43867 450.00 Dollars
for the payment of which sum well and truly to be made to the Owner we
bind ourselves and our heirs executors administrators personal repre
sentatives successors and assigns jointly and severally by these

presents

WHEREAS on the 13th day of July 1981 the Contractor entered into
written contract with the Owner for furnishing materials supplies and
equipment not furnished by the Owner construction tools equipment and

plant and the performance of all necessary labor for and in connection
with the construction of certain Improvements described in the attached
contract documents and

WHEREAS said Contract includes specifiŒ equipment performance guarantees
and equipment performance testing requirements and

WHEREAS it was condition of the contract award by the Owner that these
presents be executed by the Contractor and Surety

NOW THEREFORE if the Contractor shall in all particulars well truly
and faithfully demonstrate by objective test results in accordance with
the specified testing requirenents that the actual equipment performance
is in accordance with the equipment performance guarantees specified in

said Contract and if the contractor shall satisfy all clainie and demands
incurred by failure of the equipment to fulfill said performance guaran
tees and shall fully indemnify and save harmless the Owner from all
costs and damages which it may suffer by reason of failure to do so and
shall reinburse and repay the Owner all outlay and expense which the

Owner may incur in making good any default then this obligation shall be

void otherwise to remain in full force and effect

THE UNDERSIGNED SURETY for value received hereby agrees that no ex
tension of time change in addition to or other modification of the

terms of the contract documents or the work to be performed thereunder
shall In any way affect its obligation on this bond and it- does hereby

9255 WET SCRUBBER 62.02021

120481
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waive notice of such ertensions changes additions to the contractdocuments or to the work to be performed thereunder

IN TESTIMONY WBER.EOP the Contractor has hereunto set his hand and the
Surety has caused these presents to be executed in its name and its
corporate seal to be affixed by its attorneyinfact at

_______________on this ____ day of ________________ 19__

GENERAL ECTRIC ENVIRONMENTAL

SERVICES INC SEAL

By ________________________________

SEAL
SURETY CCm1Pn4Y

By ________________________________
Attorneyinfact

By ________________________________
State Representative

Date of Bond must not be

prior to the date of the
contract

Power of attorney must be

certified to the same date
as the Bond

Suretfs designated mailing
address

SpEC1FflEN OVL/ BONb CWThiNEb IA

13ONTh 0tgfltqi ftTftthfl7V7
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GENERAL CONDITIONS

CC CONTRACT DOCUMENTS It is understood and agreed that the Notice
Inviting Proposals Instructions to Bidders Proposal Proposal DataContract Agreement Performance Bond Labor and Materials Payment Bond
Guarantee Bond General Conditions Special Conditions Specifications
Drawings Addenda and Change Orders issued by the Project Manager or the
Engineer and specificatjo and engineering data furnished by the Con
tractor and accepted by the Project Manager are each included in this
Contract and the work shall be done in accordance therewith.

CC.2 DEFINITIONS Words phrases or other expressions used in these
contract documents shall have meanings as follows

Contract or contract documents shall include the
items enumerated above under CONTRACT DOCUMENTS

Owner shall mean the Intermountain Power Agency
political subdivision of the State of Utah organized
and existing under the Interlocal Cooperation Act
itle 11 Chapter 13 Utah Code Annotated 1953 as

amended acting through its Project Manager and its
duly authorized agents AU notices letters and
other communication directed to the Owner shall be
addressed and delivered to the Project Manager with the
exception that proposals shall be submitted to the
Owner when so directed by the submittal article of the
Instructions to Sidders

Project Manager shall mean the Department of Water
and Power of the City of Los Angeles California act
ing as agent for the Owner in the administration of
this Contract and its duly authorized representatives
such representatives acting within the scope of the

particular duties entrusted to them in each case All
notices letters and other communication directed to
the Project Manager shall be addressed and delivered
tot

Project Manager
Intermountain Power Project
111 North Rope Street Room 931

Los Angeles California 90051

Attention Generating Station Project Engineer

IPP 9255 WET SCRUBBER 62.0202
032351
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Contractor shall mean the corporation company partnership firm or individual who has entered into this
Contract4 for the performance of the work covered therebyand its his or their duly authorized representatives

Subcontractor shall mean and refer only to corpora
tion partnership or individual having direct con
tract with the Contractor for performing york covered
by these contract documents

Engineer shall mean the firm of Black Veatch Con
sulting Xansas City Missouri or its duly
authorized agents such agents acting within the scope
of the particular duties entrusted to them in each
case All notices letters and other communication
directed to the Engineer shall be addressed and deliv
ered to

Black Veatch Coiiaulting Engineers
Box 8405

Kansas City Missouri 54114

Attention Incernxountajn Power Project
Mr 11 Dutton

Construction Manager shall mean the organization or
individual and their duly authorized agents such
agents acting within the scope of the particular duties
entrusted to them Sn each case designated appointed
delegated or otherwise employed to coordinate and
otherwise manage the construction work performed by in
dependent contractors at the construction site

Date of contract or equivalent words shall mean the
date writteli in the first paragraph of the Contract
Agreement The date of contract shall be the same date
as the date of contract award by the Owner

Day or days unless herein otherwise expressly de
fined shall mean calendar day or days of 24 hours
each

10 The work shall mean the equipment supplies zaateri
als labor and senrices to be furnished under the con
tract and the carrying out of all obligations imposed
by the contract documents

9255 EQUIPMENT ERECTI0NI
032081
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11 Drawings or plans shall mean all drawings fur
nished by the Project Manager as basis for proposals

supplementary drawings furnished by the Project
Manager to clarify and to define in greater detail the
intent of the contract drawings and specificatio

drawings submitted by the successful bidder with
his proposal provided such drawings are acceptable to
the Project Manager drawings furnished by the

Project Manager to the Contractor during the progress
of the work and Ce engineering data and drawings
submitted by the Contractor during the progress of the

work provided such drawings are acceptable to the
Project Manager

12 Whenever in these contract documents the words as
ordered as directed as required as- permitted
as allowed or words or phrases of like Import are

used it shall be understood that the order direction
requirement permission or allowance of the Owner
Project Manager Engineer or Construction Manager is
intended only to the extent of judging compliance with
the terms of the contract none of these terms shall
imply the Owner Project Manager Engineer or Con
struction Manager has any authority or responsibility
for supervision of the Contractors forces or construc
tion operations such supervision and the sole responsi
bility v.herefor being strictly reserved for the Con
tractor

13 Similarly the words approved reasonable suitable
acceptable proper satisfactory or words of

like effect and import unless otherwise particularly
specified herein shall mean approved reasonable
suitable acceptable proper or satisfactory in the

judgment of the Owner Project Manager Engineer or
Construction Manager to the extent provided in 12
above

14 Whenever in these contract documents the expression it
is understood and agreedt or an expression of like im
port is used such expression means the mutual under
standing and agreement of the parties executing the

Contract Agreement

15 Whenever in these contract documents the words fu
rUshed by the Owner supplied by the Owner Owner
furnished or an expression of similar wording. is

used such expression refers to an item or service that
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will be supplied or performed under separate contract
which will also be administered by and under the control
of the Project Manager AU questions regarding items
or sen ices designated as Ownerfurnished shall be
directed to the Project Manager

16 TtOfficial acceptance shall mean the Project Managers
written acceptance of all work performed under this
Contract

17 Startup shall mean the time period required to bring
the steamelectric generating unit from an inactive
condition when construction is essentially complete
to the state ready for commercial operation The
staflup period shall include preliminary inspection
and checkout of equipment and supporting subsystems
trial operation of supporting equipment and subsystems
initial operation of the complete steamelectric gener
ating unit operation of the complete unit to obtain
data perform calibration and corrective work and
shutdown inspection and adjustment prior to obtaining
coamercial operating status

18 Initial operation shall mean the first integral op
eration of the complete steamelectric generating unit
with subsystems and supporting equipment in service or
available for service

19 Commercial operation shall mean the condition of op
eration in which the complete steamelectric generating
unit is officially declared by the Project Manager to
be available for continuous operation at variable loads

up to and including rated capacity

CC .3 EXECUTION OF CONTRACT Counterpart copies of the contract docu
ments will be prepared bj the Engineer All copies shall be dated as of
the date of the award of the contract by the Owner and shall then be
submitted to the Contractor and the Contractor shall execute the Con
tract Agreement insert executed copies of the required bonds and power
of attorney and submit all copies to the Project Manager who will as

appropriate transmit the documents to the Owner for execution

The Owner upon approval of the execution of the contract documents will

execute all copies retain one copy and distribute copies to the Project
Manager Contractor Surety Engineer and Construction Manager

GC.4 LEGAL ADDRESSES The business address of the Contractor listed in
the Proposal is hereby designated as the place to which all notices let
ters and other communication to the Contractor will be mailed or deliv
ered As stated in Article CC.2 DEFINITIONS all notices letters and
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other comimmication to the Owner shall be addressed or delivered to theProject Manager The addresses of the Project Manager and Engineer
appearing in Article GC.2 DEnNInows are hereby designated as the
places to which all notices letters and other commmicatjon to the
Project Manager and Engineer shall be mailed or delivered Any party maychange his address at any time by an instrument in writing delivered tothe other parties

CC.5 SCOPE AND INTENT OP CONTRACT DOCUMENTS The various parts of the
contract documents are intended to supplement but not necessarily duplicate each other Any work exhibited in one part and not in another shall
be executed as if it had been set forth in eli parts so that the work
will be performed according to the Engineers complete design

Prior to the tine the Contractor begins onaite work interpretation of
the contract documents shall be provided by the Engineer After the
Contractor begins onsite work interpretation of the contract documents
shall be provided by the Construction Manager

Should anything necessary for clear understanding of the work be omfl
ted from the contract documents or should the requirements appear to be
in conflict the Contractor shall secure written instructions from the
Engineer or the Construction Manager as appropriate before proceeding
with the work affected thereby It is understood and agreed that the
work shall be performed according to the true intent of the contract
documents

CC..6 INDEPENDENT CONTRACTOR The relationship of the Contractor to the
Owner shall be that of an independent contractor

CC ORAL STAWflCS It is understood and agreed that the written
terms and provisions of this agreement shall supersede all oral state
ments of representatives or agents of the Owner Oral statements shall
not be effective or be construed as being part of this Contract

GC.8 REFERENCED STANDARDS Reference to the standards or codes of any
technical society organiiation or association or to the laws ordi
nances or codes of governmental authorities shall mean the latest
standard code specification or tentative standard adopted published
and effective at the date of taking bids unless specifically stated
otherwise in the contract documents

The specifications codes and standards referenced in these contract
documents including addenda amendments and errata shall govern in all
cases where references thereto are made In case of conflict between the
referenced specifications codes or standards and these contract docu
ments the latter shall govern to the extent of such difference
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CC.9 ASSIGNMENT The Contractor shall not assign the work or any partthereof without the previous written consent.of the Owner nor shall heassign by power of attorney or otherwise any of the ney payable underthis Contract unless written consent of the Oi.ner has been obtained No
right under this Contract nor claim for any ney due or to become duehereunder shall be asserted against the Owner or persons acting for theOwner by reason of any socalled assignment of this Contract or say partthereof unless such assignment has been authorized by the written consent of the Owner In case the Contractor is permitted to assign moneysdue Qt to become due under this Contract the instrument of assignmentshall contain clause subordinating the claim of the assignee to an
prior liens for services rendered or materials supplied for the performance of the work

GC.lO NOWAIVEROF RIGHTS Neither the inspection by the Owner Project
Manager Engineer or Construction Manager or any of their officials
employees or agents nor any order by the Owner Project Manager Engineer or Construction Manager for payment of Taney or any payment for or
acceptance of the whole or any part of the work by the Owner Project
Manager Engineer or Construction Manager nor any extension of time nor
any possession taken by the Owner or Project Manager or their employeesshall operate as waiver of any- provision of this Contract or of any
power herein reserved to the Owner or Project Manager or -any right to
damages herein provided nor shall any waiver of any breath in this
Contract- be held to be waiver of any other or subsequent breach

GO AUTHORITY OF THE ENGiNEER AN THE CONSTRUCTION MANAGER As au
thorized by thjtManager iprevent delays and disjtes and to
discourage litigation it is agreed by the parties to this Contract that
prior to the time the Contractor begins onsite work the Engineer shall
administer the contract and decide all questions in relation to the work
After the Contractor begins onsite work the Construction Manager shall
adminteter the contract and decide in consultation with the Engineer
where required all questions in relation to the work The Engineer
either directly or acting through the Construction Manager shall make
interpretations of the technical and design requirements of the contract
documents

If in the opinion of the Contractor decision rendered by the Engineer
or the Construction Manager is not in accordance with the meaning and
intent of the contract the Contractor may file with the Project Manager
within 30 days after receipt of the decision written objection to the
decision. Failure to file an objection within the allotted time will be
considered acceptance of the Engineer1s or Construction Managers deci
sion and the decision shall become fin-al and conclusive

The Engineers or Construction Managers decision and the filing of the
written objection thereto shall be condition precedent to the right to
start action in court

tIPP 9255 EQUIPMENT ERECTION
032081

GC6

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_0021 34



It is the intent of this agreement that there shall be no delay in the
execution of the work and the decision of the Engineer or Construction
Manager as rendered shall be promptly observed

CC 12 GtNEKRINC INSPECTION The Proj ect Manager may appoint either
directly or through the Engineer or Construction Manager such inspectorsas the Proj set Manager deems proper to inspect the work for compliancewith the contract documents The Contractor shall furnish all reescnble
assistance required by the inspectors for the proper inspection of the
work Should the Contractor object to any interpretation of the contract
by an inspector the Contractor may make written appeal to the Project
Manager for decision

Inspector3 shall have the authority to reject work which is unsatisfac
tory faulty or defective or does not conform to the requtrement of the
contract documents Inspection shall not relieve the Contractor from any
obligation to construct the work strictly tn accordance with the contract
documents

Inspectors shall have the right of access to the Contractors and his
subcontractorsf facilities It% Sfl4uA M4141t 16
UI fl$6O%IÜUI for the purposes of inspecting the fabrication of
the materials and equipment reviewing quality assurance records and ob
serving the status of completion of the work Inspectors shafl be pro
vided with fabrication drawings unpriced purchase orders specifications
issued to subcontractors and other data as necessary for proper inspec
tion of the work

CC .13 CONTRACTOR DEFAULT If the work to be done under this Contract is
abandoned by the Contractor or if this Contract is assigned by him with
out the written consent of the Owner or if the Contractor is adjudged
bankrupt or if general assignment of his assets is made for the bene-
fit of his creditors or if receiver is appointed for the Contractor or
any of his property or if at any time the Engineer or Construction
Manager certifies in writing to the Project Manager that the performance
of the work under this Contract is being unnecessarily delayed that the

Contractor is materialy violating any of the conditions of this Contract
or that he is executing the sane in bad faith or otherwise not in accord
ance with the terms of said contract or if the work is not substantially
completed within the time named for its completion or within the time to
which such completion date may be extended then the Owner may serve
written notice upon the Contractor and his surety if performance bond
has been executed of said Owners intention to terminate this Contract
2rJarianoL the work Unless within 15 days after the serving of
such notice satisfactory arrangement is made for continuance this Con

tract or the designated 2prtion thereof shall terminate tthir$XflLO/t5t

seiwsjuuiwerrzxzmwaaamjii /t16/tuL44iaffgT9gt7f
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IJJITÜt

tn the event of such termination the Owner shall have the right to take
over and complete the work by contract or otherwise and the Contractor
shall be liable to the Owner for all excess coat sustained by the Owner
by reason of such prosecution and completion
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In the event of such termination if performance bond has been executed the surety shall have the right to take over and complete thework provided that if the surety does not conence performance within30 days after the written notice to the tItar_azdjkearItt theOwner may take over the work as specified in the preceding paragraphand the Contractor and his surety shall be liable to the Owner for theexcess Costa sustained by the Owner

CC 14 EDQDR.ANCES AND DELAYS The Contractor expressly agrees that in
undertaking to complete the work within the time specified he has madeallowa for all hindrances and delays which might usually be expectedto occur in performing the work No claims shall be made by the Contrac-tar for such hindrances and delays

If the Contractor experiences hindrances and delays which in his opinionare not usually to be expected in the performance of the work and whichaffect the performance of the work he may request change in the contract Such hindrances and delays may inclnde but not be limited toacts or failure to act by the Owner Project Manager Engineer Construction Manager or other contractors employed by the Owner fires floodslabor disputes epidemics abnormal weather conditions or acts of GodJ or
an1 other cause e1oud the control of the Contractor Claims by the Conr
tractor for any change in the contract due to such hindrances and delaysshall be made in accordance with the requirements of Article GC.19 CHANGESTI ThE CONTRACT The Contractor shall use all reasonable means to minimize
the extent of the delay

CC 15 SUSPENSION OF WORK The Owner reserves the right to suspend and
reinstate execution of the whole or any part of the work without invali
dating the provisiona of the contract

Suspension or reinstatement of the work will be by written notice to the
Contractor from the Owner or Project Manager

Suspension of work shall not automatically entitle the Contractor to ad
ditional compensation or change in the contract time however the Con
tractor will be reimbursed for real and unavoidable direct costs incurred
by bin as result of such suspension and/or the contract will be extended
as required to compensate for any delay due to such suspension Claims
by the Contractor for change of contract time or an adjustment of the
contract price due to work suspensions ordered by the Project Managershall be made in accordance with the requirements of Article GC.19
CHAliCES TO THE CONTRACT The Contractor shall use all reasonable means
to minimize the consequences of such suspension

CC 16 DZLAYED SUIPNTEfl The Owner reserves the right to order the Con
tractor to delay shipment of equipment and materials herein contracted
In the event such delay is ordered by the Owner or the Próject Manager
in writing the Owner will pay the Contractor reasonable and proper extra
charges incurred by the Contractor as result of the delay Such extra
charges shall include storage charges handling charges insurance
interest on investment and transportation charges to the storage facility

Addendus No
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fliCJ44flON OP WORK The Owner reserves the right for each unit
to cancel the unshipped portion of equipment and materials and/ortjZe
unfinished portion of the erection work by giving written notice to the
Contractor In the event of cancellation the Owner will pay the Con

tractor reasonable and proper cancellation costsl inclndin1 jrportionate ssf_te_cnract irice for _comzltjdI less anj_p5yment mde
uzsuautth hl General Comfttong article entitled is_b.-t
axsete_a2piicable aflcIla5i_carge set forth in the Gout raco
Pr2posal

Cancellation of the work shall not constitute the basis for claim for
damages or loss of anticipated profits

The Contractor shall0 after consultation with the Project Manager take
all reasonable steps to minimize the costs related to cancellation The
Contractor shall provide the Proj ect Manager with an accounting of costs
claimed0 including adequate supporting information and the Project
Manager ray at its expense audit the claimed coats and supporting
information

If the Owner elects cnce1 jursuant to SSltC.JZ kesaass sf
labor difftculties1 the Owner eeys_the rght and the aRt ionjt ex os over ereinainingerectiog sf_anj_o all
units without tWaiscthe_mtl1a Lortion af_the contract or._ar
anarentee seeecsd_i Article Gc.24 pronded StSe.y2.4sJa erected in accordance with the drawings plcfctoa
tea sonabie instructions furnished iy_tke Contractor SN that anj_n0fli1iss_ieatfIe y_te Contractor ctel tenr
Brior 0_5a_a eting _2 event 2-
i.an the otractor shail provide an technical ady sorrres_nts_
sag_to ete_te_w24_a ay additional edvisoy services rejuested
y_tejn5r lash_as the er ir_r s_srsiisdjn the srsc.
14 ju ted or en ca tattoo

GC 18 MODIFICATIONS The Contractor shall modify the work whenever so
ordered by the Project Manager and such modifications shall not affect the
validity of the contract Modifications may involve changes in the amount
of the work to be performed or changes in the contract time for which appro
priate changes to the contract will be made

Contract changes due to modifications shall be made in accordance with the

requirements of Article GC.19 CHANGES TO TEE CONTRACT

CC 19 CHANCES TO TEE CONTRACT The contract may be changed only by duly
executed chanje orders issued by the Project Manager
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Lf in the opinion of the Proj ect Manager or the Contractor any ŁtØfl

zrEpsdJmp.rrnnL or action justifies change in the contract either/party shall initiate with the other party within days after
such HU or

action a.request for change to the contract AU doctnnentation re
quired to substantiate the proposed change shall be submitted within
niiniamm reasonable time after initiating the request for change Upon
the parties reaching agreement regarding the proposed change the Pros ect

Manager will issue written change order therefor

Notwithstanding the foregoing provisions requiring duly authorized change
orders in the event agreement has been reached between authorized repre
sentatives of the parties regarding the change in the contract pending
processing of such change order the Contractor shall proceed with the

work on the basis of written interim authorization from the Project
Manager

If the Contractor claims that any instruction request drawing speci
fications or other directive or action of the Owner the Project Manager
the Engineer or the Construction Manager constitutes change in the

contract but has not been authorized as such by change order in writ
ing by the Project Manager the Contractor shall immediately request
written interim authorization and proceed without delay to perform the
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work in accordance with such authorization The Contractor shall providewritten notice of the claim or dispute to the Construction Manager Engi
neer and the Project Manager within 15 days of the request for interim
authorization The Contractors failure to give said written notice
within the 15 day period shall constitute waiver and relinquishment of
any such claim or dispute The Proj act Manager written interim authori
zation shall not constitute approval of the claim for Increased or de
creased work but shail be condition precedent to the Contractors
right to receive payment for such work and to the Contractor right to
prosecute or maintain any proceeding to recover for such work

CC19J Contract Prica Chanes The contract price may be changed due
to modifications which involve extra work or decreased work or due to
work suspensions hindrances and delays over which the Contractor has Ao
control Claims for changes In the contract price shall conform to the
requirements specified herein

00.19.1.1 Increased Price If change in the contract is required due
to work suspensions or hindrances and delays the contract price win be
increased according to agreed lump agreed acceleration costs or
other demonstrable costs submitted by the Contractor and substantiated to
the satisfaction of the Project Manager

If change in the contract price is required due to modification which
increases the amount of the work sad the added work or any part thereof
is of type and character which cart properly end fairly be classified
under one or trite unit price items of the contract then the contract
price win be increased according to the amount actually done and at the

applicable unit price Otherwise such work shall be paid for as herein
after provided

Contract price changes for sodifications involving extra work will be
based on agreed lump sums or on agreed unit prices whenever the Project
Manager and the Contractor agree upon such prices before the extra work
Is started otherwise payments for extra work will be based on actual
direct cost plus the specified percentage allowance

For the purpose of determining whether proposed extra work will be an
thorized or for determining the payment method for extra work the

Contractor shafl submit to the Construction Manager upon request
detailed cost estimate for proposed extra work The estimate shall
indicate itemized quantities and charges for afl elements of direct cost
Charges for the Contractors and subcontractors extra profit extra
general superiatendene extra field office expense and extra overheads
shall be indicated as percentage addition to the total estimated direct

cost Unless otherwise agreed upon by the Contractor and the Project
Manager such percentage additions shall he 1$ 20 per cent for the extra
work performed by the Contractors own forces or 20 25 per Sut for extra
work performed by afield subcontractor

Negotiate..f Revision
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When payment for extra work is based on actual direct cost the Contrac
tor will be paid the actual direct cost plus an allowance of 20 per
cant if the extra work is performed by the Contractors ova forces or
25 per cent if the extra work is performed by field subcontractor The
allowance will be paid as full compensation for the Contractors and field
subcontractors extra profit extra general superintendence extra fiiii
of lice expense extra overheads and an other elements of extra coat not
defined herein as actual direct cost

The actual direct cost shall include only those extra costs for labor and
material expended in direct performance of the extra work and may include
the following

The actual payroll costs of an workmen such as labor
era mechanics craftsmen and foremen

The Contractors or subcontractors net cost for mate
rials and supplies

The rental charge for vehicles and construction equip
ment

The transponation charges for equipment

The charges for extra power fuel lubricants water
and special services

The charges for extra payroll taxes bond premiumsakt ite 4n and tine Taxes and insurance premiums

ntiauWi_crs
The form in which actual direct cost records are kept the construction
methods and the type and quantity of equipment used shall be acceptable
to the Construction Manager

Construction equipment which the Contractor has on the jobsite and which
is of type and size suitable for use in performing the extra work shall
be used The hourly rental charges for equipment shall not exceed one
half of one per cent of the latest applicable Associated Equipment Dis
tributors published unth.y rental rates and shall apply to ocly the

actual time the equipment is used in performing the extra work

When extra work requires the use of equipment which the Contractor does

not have on the jobsite the Contractor shall obtain the concurrence of

the Construction Manager before renting or otherwise acquiring additional

equipment The rental charges for the additional equipment shall not

exceed the latest applicable Associated Equipment Distributbrs published
rental rates
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CC19l.2 Decreased Price If change in the contract price is re
quired due to modification which decreases the amount of work such
decrease shall not constitute the basis for claim for damages or an
ticipated profits on work affected by such decrease Where the value ofomitted work is not covered by applicable unit prices the Engineer or theConstruction Manager shall determine on an equitable basis the amount of

credit due the Owner for contract work not done as result of anauthorized change allowance to the Contractor for any actual loss
incurred in connection with the purchase delivery and subsequent die
posal of materials or equipment required for use on the work as plannedand which could not be used in any part of the work as actually buand any other adjustment of the contract amount where the method to
be used in making mch adjuetmant is not clearly defined in the contract
documents

GC.19.2 Contract Time Changes The contract time may be changed due to
work modifications hindrances and delays end work suspensions over
which the Contractor has no control

Contract time will not be changed for delays caused by unfavorable woather
or unsuitable ground conditions normally incident to the erection work
inadequate construction force failure to place timely orders for equip
ment and materials or other causes within the control of the Contractor

GC.20 IAWSAND REGULATIONS The Contractor shall observe and comply
with all Federal state and local ordinances laws codes and regula
tions and all other applicable requirements of authorities having juris
diction over the work including the Federal Safety and Realth Regula
tions for Construction aud shall protect and indemnify the Owner and
the Owners officers and agents including the Project Manager the Engi
neer and the Construction Manager against any claim or liability aris
ing from or based upon any failure or alleged failure of the Contractor

to comply with the same oweverif the pp.licabie laws and retulations
hPzJLtsrJ.r .11 1212 ilenn es ncurredbz
tractor for lementationof such laws and rezlations i.be
account of the Owner

GC.2l tAXES PERMITS AND LICENSES Except as specified hereinafter
the Contractor shafl pay all taxes that are law-fully assessed in connec
tion with the work and shall obtain and pay for all required licenses
permits and inspections

The Owner is exempt from excise taxes on materials and equipment to be

incorporated into the completed work under this Contract and such taxes
shall not be included in the contract prices On request the Project
Manager will furnish the Contractor copy of the Owners excise tax
exemption certificate Contract prices for equipment and materials to be
incorporated into the completed work shall also exclude state sales and

use taxes The Contractors payment requests shall separately state the
amount of applicable sales and use taxes paid by the Contractor on the
materials and equipment to be incorporated into the completed work The
Owner will reimburse the Contractor or such taxes

Negotlated Revision
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The contract price for erection shall include all applicable manufactur
ing saj.es use and excise taxes and all other taxes assessed against
the Contractors construction plant and equipment used in connection with
the erection portion of the work

The Projeat Manager will obtain the construction permit if such is re
quired It shall be the responsibility of the Contractor to obtain and
pay for all other licenses permits and inspections required for the
work

The Contractor will be compensated for any increase in tax rates license
fees and permit fees and for any new taxes licenses or permits imposed

after tØ/$ $/4i/t$e/$c$jfl 473981 provided however that this
provision shall be limited to sales use and excise taxes assessed against
the completed work and to licenses and permits required specifically for
the proposed work

GC.22 PATENTS Royalties and fees for patents covering materials
articles apparatus devices equipment or processes used in the work
shall be included in the contract amount The Contractor shall satisfy
all demands that may be made at any time for such royalties or fees and
he shall be liable for any damages or claims for patent infringements

The Contractor shall at his own cost and expense defend 2r_stll all
suits or proceedings that may be instituted against the Owner or the Project
Manager for alleged infringement of any patents involved in tHe Contrac
01I work and in case of an award of damages the Contractor shall pay
such award Such defense r_slWsnI shall be consistent with the re
quirements of the Charter of the City of Los Angeles 44d/$t$C1/UtAZ

fld4Ct/AhXZI3W/ü$j4$%4/j4/tU/rfr4Cjfjz4$f$j$JCe /MüjdtI 2rovided
boweveth .tk LarSl..Mv 1o_liaiiiyJo the Owner and the

Pr2ject ManaAer .anSel anz rr.Qoa of this article Jestet anz
f..Ytan nfflnjernent hichis based

utilization of econtractors ecni.Rmen _mciEej r_drc1s.pat
furuishM te_c2ntractor es_sjch 0kcoa is directed
Contractor

The pt ar_ssLlj1y the so I.e ntrolof the defense and all nezp
Siaa_fEr...stlsmn or conromise _astlop r_caaj
aile1ed nfrinjernentof nz Latent an articlejrocess method or
plcat ion .S.d_bz the 2oItzatr_ deai.aninI abrication
eier_ofl the eqiment p_tke_enn bci control _ntJacznAn with a2piicable statutor1 ab.at.S aux event the Contractor
shafl axe_te_rgkt_t 2articipate 41x n_sick eLea._ The Owner
h.s r2ics afle1_a the Contractor shall atreeto anz
settlement or opaoie.... such action

Final payment to the Contractor by the Owner will not be made while any
such suit or claim remains unsettled.
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GC.23 MATERIALS QUIPNENT Unless specifically provided otherwise
in each case all materials and equipment furnished for permanent in
stallation in the work shall conform to applicable standard specif tea

tions t..eLfscs Lao uy_Ij8l and shall be new unused and un
damaged when installed or otherwise incorporated in the work No such
material or equipment shall be used by the Contractor for any purpose
other than that intended or specified unless such use is specifically
authorized by the Project Manager in each case

Individual parts shall be manufactured to standard sizes and gages so
that repair parts furnished at any time can be installed in the field
Like parts of duplicate units shall be interchangeable

tt is intended that the siient vendors listed in the technical data
section e5ejrimar candidates Iz 1sgSe_ejut_natana.
ast.r.d.._bz sh.t Contractor In the event sh oattatar_wsskeL SOS
to jee5ejomand7or us5i5ute endorsas aaddtss_fLrjraiLhjM
st4zeujpn Contractor will n_rqett Skt Owner

Statin1 the reasons oL uch difeatton spi date bz which Owners

5nrv_i rejuested

the identical cc edure shall for subcontractors and

arc..t2r2 the artiea lointli reco1n ize the esirabilirof
treater number of jualified 2aLddtss_fLrJfli wo than

jn_the_css
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CC .24 GUABAIFtEL The Contractor guarantees that the work herein cona
tracted will be as specified and will be free from defects in design
workmanship and materials If within the guarantee pŁiod the work
fails to meet the provisions of this guarantee the Contractor shall
promptly correct any defects including nonconformance with the contract
documents by adjustment repair or replacement of all defective parts ormaterials

The guarantee period shall begin on the date of initial operation as
defined in the GENERAL CONDITIONS and shall end 18 arntbs thereafter or
upon successful completion of the final formal performance guarantee testtjch ever is later4 The sse1dd_sazaatIe.oB r.br_1nnj durabiliy
s_sLe.i.isailz defined in Art I.e 2B.Z 12

Specific performance guarantees and testing requirmnents are specified in
the Equipment Requirements or Erection Requirements parts of the specif
cations

The cost of all materials parts labor transportation supervision
special tools and supplies required for replacement or repair of parts
and for correction of defects shall be paid by the Contractor or by the
surety if performance bond has been executed

This guarantee shall be extended to cover all repairs and replacemeuts
furnished under the guarantee and the period of the guarantee for each
such repair or replacement shall be 18 months after installation or corn

The Contractor will be given an opportunity to confirm the existence of
the defect but he shall not delay the correction while making such deter
mination

If within 10 days after the Project Manager has notified the Contractor
of defect failure or abnormality in the work the Contractor has not
started to make the necessary repairs or adjustments the Project Manager
is hereby authorized to make the repairs or adjustments or to order the

work to be done by third party the sEPb1e costs under the circ
LtSn.s.e of the work to be paid by the Contractor

In the event of an emergency where in the judgment of the Project Manager
delay would cause serious loss or damage repairs or adjustments may be
made by the Project Manager or third party chosen by the Project Manager
without advance notice to the Contractor and the cost of the work shall
be paid by the Contractor or by the surety if performance bond has
been executed

The above riarantee shall esubjeetto the ollriozodtoEP.
Owner tll_oLerate and maintain hI eqyinent In_as
sox.dance with the ace ejted o2erat ion and ma intenance

In1trstIoasiSd_bz Contractor
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lv Owner zllJni4e_n2.tlc .asyjS
bI_t.e_wjrLaatz Lelod ji1rr_3Q dar
thereat ter2 gr_apy extensions thereof

Owner win obtain LoatLa La cOnsent to

a.Etdif..ct.c the suipment and such consentijt_b ppbjyth
The above oblijationto ezar_a1LoL eElace Sail e_theaoi anelusive 3e4 for breach ofjarantes

/mE FOREGOING ARE CONTRACTOR S_SOLE WARRANTIES EXCLUSIVE OF WREMJTY OP
TITLE WITH RESPECT_TO flE EQEPMENT CONTRACTOR MAKES NO OTHER WAIRAN-
TIES OP ANY KIND WHATSOEVER EXPRESS IMPLIED OR STATUTORY AND ALL LW-
PLIED WARRANTIES OF MERCEANTABflLTY AND FITNESS FOR PARTICJJLAR PUR
IdE7 RTiTW ORA lB HZRE1fDTSLIfi1 BTCC1ffRICO1 ff
CLLIDED AS BASIS OP ANY CONTRACT

n_t.e_e.e.t_oLezaian_% dela1ed zrLoL 0_f l_acr3tasL hugh no
fault Contractor Owner shall conl1 Lcat_tn.it
eaa.Ec. nstrtos_f.sr_etn 2usaIe_ad_rsc2isioAig

CC 24.1 Technical Direction and Instructions For period of 18 months
after Coimnercial Operation Instruction manuals operating manuals and
maintenance manuals provided under this Contract shall be free from
defects which may impair operation or which could result in damage to the

equipment and work furnished by the Contractor or to other equipment or

property of the Owner If the Contractor becomes aware of defect in

Negotiated Revision

Megotiated Revision 120481

9255 WET SCRUBflER 62.0202
120481

GC- 4a

EPA Request dated Oct12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002146



instructions the Contractor shall immediately inform the Project Managerof the defect and shall correct the defectivà instruction as soon as
possible

CC 25 oW1wRPURfljSflj INSURANCE The Owner will furnish certain insur
ance coveragei by piÆidingan Owner Controlled Insurance Program here
inafter referred to as COP for the benefit of all onsite contractors
and subcontractors of an tiers who have jobsite employees The OCP will
consist of the following types of insurance with limits as described in
this Article GC.25

CC 25.1 Workers Compensation and Employers Liabilit1 The Workers
Compensation insurance will conform to the laws of the State of Utah
The Workers Compensation insurance will include U.S Longshoremen and
Harbor Workers Act Endorsement an All States Endorsement and the Volun-
tary Compensation Endorsement Employers Liability insurance will have

Eu limit of $1000000 The Workers Compensation policy will be primary
insurance and noncontributing with respect to persons directly engaged in
performance of work on the jobsite

GC.25..2 Comprehensive General Liabiliy The Comprehensive General Lia
bility insurance excluding Automobile Liability will provide bodily

4injury personal injury and property damage liability coverage subject
\tto combined single limit of $1000000 per named insured The coverage

will include Blanket Contractual Contractors Protective Products and

Completed Operations including Broad Form Property Damage and will have
no XCU exclusions The Completed Operations coverage will remain in
force for period of years following final acceptance of the work
under this Contract

Annual aggregate limits of $1000000 will apply where applicable to each

contractor and subcontractor

The Comprehensive General Liability policy will be primary insurance and
noncontributing with any other insurance carried by the Contractor or any
of his subcontractors

CC.25.3 Excess Liability The Excess Liability insurance excluding
Automobile Liability will provide bodily injury personal injury and
property damage liability subject to combined single limit of

$50000000 per occurrence and annual aggregate for all contractors and
subcontracto rs s_ecp isbilitr i5y_sal_qso_ jriay_ip
surauce and noncontributiat otheris.snrncecarriedbz the
Contractor and his subcontractors

GC.25.4 Certificates and Policies The Contractor and his subcontrac
tors will be named insureds on the insurance described in Articles GC.25
GC.2S.2 and GC.25.3 Prior to the tine that work is performed at the

jobsite the insurer will issue certificates of Comprehensive General
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Liability and Excess Liability excluding Automobile Liability insurance
to the Contractor and his subcontractors covering the liabilities of the
Contractor or subcontractors except as otherwise provided in this policy
arising out of injury loss or damage suffered or incurred at the jobsite
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and Injury loss or damage occurring elsewhere resulting from operationsactivities incidents or occurrences at the jobsjte4 The insurer willalso issue Workers Compensation policy in the name of each contractorand subcontractor

Inclusion of nre than one insured under such Isnrance shall not operateto impair the rights of one insured against another insured and the
coverages and limits afforded by such insurance shall apply as thoughseparate policy had been issued to each insured It shall also beprovision of this Contract that the Insurers shall have no rights of
subrogation to any of the named insureds or their associated and/oraffiliated companies and/or their subcontractors

CC.25.5 Premiums The Contractor or his subcontractors shall not byreason of their inclusion under the insurance provided for by the CCincur any liability for payment of premium for the OCR insurance Inconsideration of the Owners payment of premium for such inanrance theContractor and his subcontractors shall assign to the earner all return
premiums premium refunds dividends refunds discounts or other creditsand any other monies due or to become due to it in connection with such
insurance The Contractor and his subcontractors shall execute such
other agreements and documents if any which may be necessary to giveeffect to this assignment

GC.25.6 fluilders Risk The Owner will provide All Risk Builders
1Jsk insurance wiTh limit sufficient to cover values at thai cur
zet.....r9.iL zr_r etaetvaluegat risk in transit and/or at the jobsite and subject to deductibles to be determined by the Owner An1 o..sin excess af_ta ri AJl Risk Builders Risk insurance shall
bCfor the account of the Owner The first $5000 of any loss under this
insurance shall be for the account of the Contractor or his subcontractor

Coverage will be provided for property in transit and at the jobsite in
tended for building erection assembly and/or installation THE POLICY
WILL NOT COVER EITBIR LEASED PROPERZY OR CONSTRUCTION TYPE TOOLS EQUIP
1-lENT AND NACEINtRY USED FOR CONSTRUCTiON AND NOT INtENDED TO PORN
PERIWIENT FART OF TIlE WORK This All Risk Builders Risk insurance isar3z Insurance Loi Contractors audhis subcontractors ons Its RperaThe Owner herey waives his ilhs_o sesorLeatainstcontrac.

aDd his Aukc.EnSrcoLsJray loss or damage ort.e4surance

GC.257 Subcontracts The Contractor shall notify the Owner of the axe
cution of any subc6itract with each subcontractor and upon such notice
the subcontractor will be notified by the Owner of the subcontractors
inclusion in the insurance set forth in Articles GC.25.1 GC..25.2
CC.25.3 and GC.25.6 At the time of execution of each subcontract andas condition precedent to the

u/jcsnftnig commencement of wcrkat the site the subcontractor shall
furnish the OaSer completed application for insurance
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GC.25.8 Inspection of Policies and Exclusion of Casts Copies of the
policies affording the coverages described in Artielli GC.25.1 QC.25.2
GC.25.3 and GC.25.6 wifl be available for review at the Owners officesat the jobsite and at the Project Managers Office The zolicies shallbeee tobe s_r9Lented in the unless
wrt ten xcettio jsjivexb1t 2ontractor prior to gwork at

site Pending resolution sf_s2ch ezce1tions the Contractor shall
zroceed ith tie work
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The Contractor and his subcontractors contract prices shall exclude all
costs of insurances related to the coverages described and provided bythe Owner Should the Contractor or any subcontractor maintain his own
insurance the cost shall not be reimbursed by the Contractor and will
not be reimbursed by the Owner

GC.23.9 Termination of Ownerfurnished Insurance The Owner reserves
the option to terminate the COP or any part theriof The Owner will givethe Contractor and each Insured subcontractor 30 days advance notice
prior to exercising this option to terminate such insurance and there
after the Contractor and each subcontractor shall obtain during the
duration of his work replacement insurance comparable to that which was
terminated The reasonable cost of such replacement insurance will be
reimbursed by the Owner The Contractor and subcontractors shaLl providethe Owner with evidence of such insurance f....thejinsrjecides this cost

IoJt sets y_te_Owner reserves the riht to place such thura
behaf of .he ttEe
GC.25 10 Liabilities and Obligations The insurance coverages provided
by the Owner at its election for the Contractor and his subcontractors
are not intended to and shall not in any manner limit or qualify the lia
bilities and obligations assumed by the Contractor and his subcontractors
under this Contract

CC.25.11 Coqperation with Insurers The Contractor and his subcontrac
tors shall cooperate with the COP insurers An insurance manual outlin
ing the OCP will be furnished in connection with this Contract The
Contractor and his subcontractors shall complete application forms and

payroll andit forms and shall follow procedures as outlined in the insur
ance manual Insurers of the OCP will provide the services of safety
staff to the Owner and the Contractor and his subcontractors The Con
tractor and his subcontractors shall give full cooperation to the safety
and/or loss control staff assigned by the Owner or Project Manager and

the insurance company

GC26 CONTRACTORFURNISHZI INSURANCE Except as otherwise specified in
this Contract the Contractor and his subcontractors of any tier will be
required at their own expense to maintain in effect at all times during
the performance of the work insurance coverages with limits not less than
those set forth below with insurers and under forms of policies satisfac
tory to the Owner At the time of execution of this Contract and each
subcontract but in any event prior to commencing work at the jobsite

tó/iS$t%juL4 the Contractor or subcontractor shall furnish the Owner with
Certificates of Insurance as evidence that policies providing the required
coverages and limits of insurance are in full force and effect The
Certificates shall provide not less than 30 days advance notice to be
given in writing to the Owner prior to cancellation termination or
alteration of said policies of insurance All Certificates of Insurance
must clearly state that all applicable requirements have been satisfied
Certificates of Insurance for Contractor or subcontractorfurnished
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insurance and notices of any cancellations terminations and alterations
of such policies shall be mailed to the Owner and Project Manager at the
addresses Usted un Article CC
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Except as specifically provided for under OWNfl URNISRiEI ZRSURARCB anyother insurance carried by the Owner or Proj act Manager which may be
applicable shall be deemed to be excess insurance and the Contractorsinsurance primary for all purposes despite any conflicting provision in
the Contractors policies to the contrary

GC .26.1
_____________ ________________

U41tj4td/ 4%4fl/ WÜU $17t/iILflüfl/ªitd/ 6dftj/ d4i4$

t/4n/flia/M$4

CC 26.2 Comprehensive Automobile Liability Insurance The Comprehensive
Automobile Liability and/or Contractors Excess Lia3ility policyies
shall include coverages for liability arising out of the use of owned
nonowned or hired automobiles for performance of the work As used
herein the term automobile means vehicles licensed or required to be
licensed under the Utah vehicle code Such insurance shall be endorsed
to affirm that it is primary The Project Manager the Owner and their
agents directors officers and employees shall be named as additional
insureds with respect to the Contractors and his subcontractors use of
automobiles in performance of the work

The liability limits shall not be less than

Bodily injury and Combined single limit of

property damage SIII 112P.29P2 each
occurrence

CC.26.3 Aircraft Liability If the Contractor or his subcontractors use
owned chartered1 leased or hired aircraft in their operations the Con
tractor and his subcontractors shall maintain aircraft bodily injury and

property damage liability insurance with combined single limit of at
least $10000000

GC.26.4 Equipment Floater Equipment Floater insurance shall be of the
All Risk type and shall have limit of $500000 per occurrence covering
owned hired or furnished equipment used by the Contractor and his sub

/contractors In the event Contractor elects to selfinsure for loss or
such owned hired Zr iahuyment hZtLte_Czn1repL

shall axe_alrsk _aZ and

riht of recourse for 1eIligence against thner Project Hsnager Con
struction aaje_anCEngineer and other a0tIa22r subcon
tractors rany loss or damage tosi ecndi.Etnent

GC.26.5 Liabilities and Obligations The foregoing requirements as to

types limits and Contractors or Owners approval of insurance coverage
to be maintained by the Contractor and his subcontractors are not intended
to and shall not in any manner limit or qualify the liabilities and obli
gations assumed by the Contractor and his subcontractors under this Con
tract
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CC 26.6
______ ___________

4$4tZftOitWfWft/f4aij4cee/4gtejejd t6/LflISZZ/Ltd/$f/stcggjj
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Cc.27 Z2mEMNITY The Contractor undertakes and agrees to defend thden-
nify and bold harmless the Owner Project Manager Construction Manager
and Engineer and any and all of their officers agents employees assignsand successors in interest from and against all suits and causes of ac
tion claims loss demands expense including but not limited to
attorneys fees and costs of litigation damage or liability of any
natnre whatsoever for death or injury to any person including Con
tractorts employees and agents or damage or destruction to any property
of either party hereto or third persona in any manner arising by reason
of or incident to the performance of this Contract on the part of the
Contractor whether or not contributed to by any act or omission active
or passive negligent or otherwise except for sole negligence of the
Owner Project Manager Construction Manager or Engineer or any of
their officers agents or employees

CCC 28 RELEASE OF LIABILITY
4J1/i%4iX/74/ t$iIfl/U/i$Ø/6t/44/k11tjJ$ui1$t/J4/4g$u
$ÆUif1/f Ua4/ZZ IØZ4U4/4M/Xz4$iZLit/$uue If ØiI41%Lut/OM/6t

Acee2tanceb1
1h Contractor of the final Lalment shall a_rlease to the Owner and

everz officer and agent tharo all s_adliabiliyhereuer
anz further tarent for the work Lt ez lisat cLsm for

ntrqo r_hsjn4ors ma te rile or subcontractors

CC29 ClAIMS FOR LABOR MW MATERIALS The Contractor shall indemnify
and save harmlii the Owner and every officer and agent thereof from all
claims for labor and materials furnished under this Contract When re
quested by the Project Manager the Contractor shall submit satisfactory
evidence that all persons firma or corporations who have done work or
furnished materials under this Contract or which the Owner may become
legally liable have been fully paid or satisfactorily secured In case
such evidence is not furnished or is not satisfactory an amount will be

retained from uQney due the Contractor which in addition to any other
sums that may be retained will be sufficient in the opinion of the

Project Manager to liquidate all such claims Such sins will be retained
until the claims as aforesaid are fully settled or satisfactorily secured

CC.3O LIABILITY OF PROJECT MANAGER It is understood and agreed that
the Owner shall be the party solely liable to the Contractor for payments
under this Contract and for any breaches defaults or for any torts in
the performance of this Contract by the Owner or the Project Manager or

any officers employees or agents thereof and the Contractor hereby
expressly covenants and agrees that no suit shall be brought by the Con
tractor against the Project Manager or its offIcers employees or agents
or any of the purchasers of power from the Owner but that all rights or
remedies that the Contractor may have or that may arise shall be asserted
by the Contractor solely against the Owner
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CC.31 ESTIMATED CASH PLOW Within 30 days after award of the contract
the Contractor shail submit to the Project Manager and Engineer estimated
cash flow requirements This estimate shall be updated whenever the
Contractor anticipates my significant changes in cash flow requirements
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The Contractors cash flow projection shall be prepared to the same level
of detail as his cost breakdown as specified in Article CC.32.4

tn addition to the cash flow projection the Contractor will be required
to prepare curves which plot his anticipated earned labor dollars on

wnthly basis during the life of the erection portion of the contract

Forms for preparing both the cash flow projection and earned dollar
curves will be provided to the Contractor

CC.32 PAYMENTS Prior to the time the Contractor begins onsite work
the Engineer will determine the quantities of work to be paid for under
the contract and prepare any required payment certificates After the
Contractor begins onsite work the Construction Manager will determine
the quantities of work to be paid for under the contract and prepare any
required payment certificates Payment will be based on the Contractors
monthly progress payment request and accompanied by the Construction
Managers or the Engineers payment certificate which the Construction
Manager or the Engineer will prepare and submit to the Owner in accord
ance with the following schedules The payment certificate shall not

constithte approval or acceptance of any part of the workl/Øj4i$tfjÆ/4
and shall not relieve the

Contractor from any responsibility or liability essential or related to
the fulfillment of this Contract

The Engineer or Construction Manager may refuse to approve the whole or

any part of any Contractors monthly progress payment request which in
his opinion is incorrect

En ineeri and Design $$HIXt44$ZØj/44/4flajJfl4/6i/j%4

j/4M/iütjj/LXZ/$Ø

tflh/4ZZ/iW/OtjI$4j /$ØiiJt$4cl/ and design
will be made_p eriodicall1 Lscriid_data _.t.1J Ioar_
jhasesjurin1 the ThlzeJ2 months of the contract omE.letion
of the work under each_phase shall release a_pment to the Contractor

eqa1 e_prse.gtg.sol 22ibaw jis ppent plan
shall be in accordance with Article CC.40

Not%Jflhstandjna h.a foflowin1 schedule an tech
nical submittal which cipendent uRon the or Leadar_ot analog
control defined te_oztpEsgectjon of_the_caurctsilbe due 12
nd 18 dais Qygramble controller deendent Sta after Owners

2tLisl_eIc1st of_te_apropyate o2tions In order maintain the

ontracten.uientdelive and cowietion dates the ptions for the
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slog control satem and gLau1bLe controfler shall ke_eecsed bzOwner onor eoe_OEtoberl j92jd M.y 1982 repectiveyToz i8rzZP2 such 4raiojn and technical data affected Shall be
x1lud1d Ira the aprpriate Ehase Larent and owne jjp2lqe1tpatJoztea all non-al ected infonat ion witKii the jhseis submitted

CERTIFIED DRAWING PHASES

COMPLETION

Month After PAYMKW
FRASE Contract Award of C.1.1.1

rac.s 1aw.J4.aar.m 20%
Material Balances

Yt7xitiff4TilsI4TaT

10$ Interface Details
40%

701 General Arrangements
VOW Loadins Diagrams

111 piflrai 101

.k Diaams

lntarbematics
Electrical One Lines

ElecsrllocnnrolArranleuleflts
tatnleDLalis
i19zs 12 20%
Data Sheets/Ins tnentation

2ake1 and Panel La1outs

GC.322 Equipment and Materials Payment for equipment and materials
delivered will be made In accordance with the following schedule

flJ% of the price of complete integral units or assemblies
of equipment or material delivered at the jobsite each
month will be paid to the Contractor by the Owner $f on
or before the 25th day of the following anth based onTh Contractors nonthly progress payment request and
the Engineert payment certificate
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fl

unaz/etut4au/ gstutes/ujgi

Si U/tKt/5tofl141jg

/A etr_o srsdt_ia 1oa..a..cspsak1 othePrqjectManagrshaj.ibefunishecI ytjLe_Cencractor arior to the_tine the first taxptent sjue in
the uat_oL Qnr.c.n3 thejjffaUllatt4tjfjzejgnats ytEeOwner to serve as Owners retention Th4/itltÆi//4/7t$4Lj/iljlItco/jeL

/I17Ix77/Y7t7ei/4c7utjase t$ //Utei$i/e ti tflluittsz
1iiüt4t//et

The letter of credit shall be reduced and cancelled in accordance with
the Eravislo of rticle 20.32.5 snsitledjnaljyent
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GC.323 Erection Payment or erection work will be made in accordance
with the following schedule

On or about the first day of each month the Contractor shall submit an
estimate of the value of the erection work done during the previous
calendar month Based upon agreement with the Construction Manager on
the estimated value of work completed the Contractor shall prepare and
submit his monthly progress payment request As determined by the Con
struction Manager the estimated cost of repairing replacing or re
building any part of the work or replacing materials which do not conform
to the contract documents will be deducted from the estimated value

All monthly progress payment requests for erection work shall separately
identify all sales and use taxes paid on gQods and services required for
the erection work

The Contractor shall finnish to the Construction Manager such detailed
information as the Construction Manager may request to aid in the verifi
cation of monthly estimates for erection work The Owner will pay to the
Contractor based on the monthly progress payment request and the Con
struction Managers payment certificate by the 25th day of the month90 10 per cent of the estimated value of the erection work performed to

date of invoice less any previous payments /U4/$Øtftj/of/tefjfl
t4Ø4/flj4e /LU/$Ø /tØtªA4td/44d fiAi4 /4Uót4j/j$ tKØ/fl$ftfl$O/oj

letter of srsdt_i.a form
accepbleto the issMauaAer shall kejurnishedpriorto the time

2.arent 18 due_ba the Contractor in the amount of Onr..cn f_tke
parents by the Owner to serve as Owners retenon fwzaaioffeie7a/ffThImiaa/IA71ize7qyoyjj7gj7gj

The leirThi creditmrarlm reduZed
and cancelled n_acordance ih_the_provisions fAtc1eP2425enti-
lsdjtnLlPnent

CC.32.4 Cost Breakdown The Contractor shall prepare and submit
detailed sŁhedule of work items and associated dollar values1 aggregating
to the contract price These prices shall be used for calculation of

progress payments only and shall not be used in calculations of contract
amendments The schedule shall subdivide the work into component parts
in sufficient detail to serve as basis for computing progress payments
during construction The value of equipment and materials delivered to

the site shall be listed separately from the cost of their installation
If such values are not separately listed no payment will be made for

equipment or materials until they are installed or payment will be made
only in the amount of actual vendor invoice in which case the Contractor
shall keep running record of the invoice value of materill in storage
Insurance and mobilization expenses may be listed separately The cost
breakdown shall be revised if required and must be acceptable to the

Engineer prior to preparing and processing the progress payment request
Contractor shall submit data as required by the Engineer to substantiate
the amounts shown in the cost breakdown
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The cost breakdown shall be in accordance with the Owners system of
accounts which has been designed In accordance with the uniform system of
accounts prescribed by the Federal Energy Regulatory Commission formerly
Federal Power Coumission
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The sum of the items listed in the ContractorTs price breakdown shall
equal the contract lump sum price or prices Overhead and profit shall
not be listed as separate items

CC.32.5 Final Payment 1Ł4Z/6f/t$Ø/f4i4t4/$4jo4e/$f/t4gjjtJjot

f6t4Z/$notaIu/gi4jj tOtI

ttt4ttIIflZZ/fl/J$efdf4j4$j4/4jutJ Æ4tÆifiIüZØtLó4/f/jie

4ft1t/fltIjt/$f/tflJ dtt4ttót14/fA4Z/t6flflZj/totea4/4jth4t/te4eatj

ti/fl4jItt
44tØtTh/ØitUt4Z/44tetti4e/stI tflØ/tótltl

Cancellationof the balance 2Lt.ejstter _ceis .n4cAb la_to unIt
shall sosiuLe fInal_pyment for such unit

estsr_oL dIt will ke_rcsd in value k75 er sB_L bal
snse_aLps.2k1s LQ..a_uai.E .Eio1 Ls SSt.a
ozlJsr1ozmnseaazat.e_cs euchunit ponsatlsastn cam
let ion of the final formal par forasace .auarantee test and the Project
Nanajers sfLis1jl_ascflanc fer 101 ncL balance ttk
estIrol srsd1t_apisakl to such .1c.sl_bI saAclAe._ ihlnIQSn after recejpt f_canLrcsor1 seauss_tke_Owner will aoIiyse
issuer of the letter of credit that the letter of credit shall be reduced
as described above

Except as otherwise limited by the requirements for performance testing
final payment for equipment and materials will not be later than 365 days
after complete delivery providing the equipment and materials are in ac
cordance with the contract documents as far as can be determined

srTtaaizili7ugnaarmigicijiaiiai L/4crzaat7jau ui

IX4iZ/WØZ44iiAŁXŁ4/jo

G1326 Eauipment And nstrtction4aterial Price Adjustment If the

equipment portion of the contract price nzaterialjor
i.an_o the erect ion_price is subject to adjustment the Contractor shall

submit separate invoice for the amount of the adjustments to the
eauipment 2rice and the consenction material price óI$i1Vi1t/4gp

Su ch mv ices

shall 1hw_the_c.mLl.t Inca adjustment calculations

Negotiated Revision
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If an index is revalued or superseded by the issuing agency during the
period of application under this Contract such as may occur with
change in basis of the index the method used to account for the revalu
ation or the use of successor or alternate index shall be subject to
approval by the Project Manager

Payment for the net amount of adjustment will be made on the same basis
stipulated above for other equipment and material4 payments $ft4Ø4

tfl/ L11tØ4/$4fl/$Oii/flfI4t$jjj/ih4$xjj$Ejf

For the material portion of the equipment price the value of the end
indexes used for adjustment shafl be t%4t/flZM h.as.zauss first

published for the date of beginning of fabrication or manufacture or the
/recejpt of the materials whichever is

later

For the shop labor portion of the equipment price the value of the end
index used for adjustment shafl be the average of all index values appli
cable to the period of manufacture beginning with the start of manufac
ture and ending with the completion of manufacture If the work under
this Contract involves manufacture over an extended period of time with
partial shipments to the Owner during this period1 the end index for work
shipped shall be calculated using the actual date of shipment or aped
ted date of shipment whichever is IÜIj earlier not the date of corn

pletion of all shipments under this Contract

Prior to the time theta end index spfficiafl ublskean estimatedne value shall keaea for ha scalMoA afJrie._ajussments The
estimated index vaue shall be et med an_Qe_bAsls_oL the average
.arar_oE decrease in ShA last three off iciafl1 ublished monthiy values
for ush_idex that are available At_tj3e time the Irice adjustment calcu
.iai.anis p.ezf.2.rr.... nsrsk.p sa ear aU_price ajustments based
jnn_eAt1matedindexvalues shall .e_rviewed the Contractor the
Pçject Manajer and the rice AdjuAteat_calcuaianL based pLn._eAt
mated index values dunn1 the revio us_year shall

officialjy_publishedindexvalues An1 nsraAe..oL esrease in tal

nice adjuatment resultingjrom pAr1sn_of hA LalcalAt Ions based

p2n_e.atAmated and official nie xaus_ska1_b 1ubmAte n_a_sr
Ad1u.tent invoice

Negotiated Revision
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9255 WET SCRUBBER 62.0202
022582

CC22a

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002163



The equipment price adjustment shall be determined by multiplying the ap
plicable portion of the contract price by the ratio of the change in the
index end index value base index value to the base index value

1k oEsflc%natsraA orjinl.ns materialjriee adjustment shall be
detelminedbz tiS1ns the pauto 1k Construction material or
.iiis.atsr1a lortion fte_eLest.on zrc inocd_for a_particular
month the_ratiooi the shnae_i the ln4eA Ie_i.adx_valllej2r_such
month minus the kae_idc value O_tke_basa lneA zaus._ The eed
.soEtrEctionmaterai r_llnlns aterial_portionof erection_price is

zer nt_andJ Let cent reszectivell

The yzlicat on of the 11-07 and o4ej2Jadxas_tg determine zrice ad
usthent shall recognize the construction aterial

acpaly installed each month

GC.32.7 Erection Rate Adjustment The provisions of this article
shall apply only if this Contract is subject to craft wage rate adjust
ment this article is not applicable to fin price erection contract

Adjustment shall be applied to the contract price only to compensate the
Contractor for those changes in his direct labor costs occurring as re
sult of new craft labor contracts coming into effect upon the expiration
of current craft labor contracts The erection portion of the base
contract price shall be based on craft labor wage rates required under
current craft labor contracts Adjustment shall apply only to craft
labor rates and only to that portion of the crafts work remaining to be
accomplished after the expiration of the current contract

After erection work begins as each new craft labor contract becomes ef
fective the Contractor shall submit schedule of the new labor rates
calculations of the proposed adjustment and separate form which will
be used for invoicing related to the adjustment If the expiration date
for any new labor contract is prior to the scheduled completion date for
the work to be performed by that craft the Contractor shall also submit

new Percentage After Expiration which will apply when future contract
revisIons are made to cover changes in the wage rates Progress payments
for adjustment costs will not be made until the data submitted is approved
by the Project Manager and change order issued theref or Progress
payments for adjustment amounts will be made on the same basis as pay
ments for the base contract

The contract price adjustment for each craft classification requiring ad
justment shall be calculated in accordance with the following equation

ZC ZAK NWR ZC ZAKNCC BCEPx-5x100

Nagotiated Revision 011382
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The terms used in the above equation shall have the following meanings

NCC Net Contract Change The difference between the

Base Contract Erection Price and the erection portion of the

contract price adjusted for craft wage rate changes

BCEP Base Contract Erection Price The erection portion
of the contract price stated in the Contract Agreeaent

Percentage of Contract The percentage of the base
contract erection price which accounts for the direct labor
costs of the particular craft for which adjustment is being
calculated as stated in the Proposal Data section of the
Contractors proposal or as otherwise agreed to by the

Project Manager

9255 EQUIMENT ERECTION
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AR Percentage After Expiration The portion of the
particular crafts work remaining to be performed after the
current contract expires as stated in the Proposal Data
section of the Contractors proposal or as otherwise agreed
to by the Project Manager

New Wage Rate The labor wage rate required under
the new labor contract

BWR Base Wage Rate The labor wage rate for the partic
ular craft at the time of expiration of the current labor
contract as stated in the Proposal Data section of the Con
tractors proposal

Other terms used in this article are defined as follows

Current Contract shall mean the craft labor contract in
effect at the tine established by the Project Manager for
submittal of proposals for the work under this Contract

Labor Wage Rate or Direct Labor Cost shall include the
base labor wage rate plus fringe benefits for journeyman
as required under the craft labor contract

If craft labor erection wage rate adjustment is applicable to any change
order to this Contract the adjustment shall be computed by the above
formula using the values appropriate to that change order

CC.33 GOVERNING LAW This Contract shall be governed by the laws of the
State of Utah The venue of any action legal or equitable having as
its basis the enforcement and/or interpretations of this Contract shall
be the State of Utah

GC.34 EQUAL PLOThENT OPPORTUNITY

GC.34.1 Nondiscrimination During the performAnce of this Contract the
Contractor shall conform to the following nondiscrimination regulations

The Contractor shall not discriminate against any employee or applicant
for employment because of race religion color national origin ances
try sex age or physical handicap The Contractor shall take affirma
tive action to ensure that applicants are employed and that employees
are treated during nployment without regard to their race religion
color national origin ancestry sex age or physical handicap Such
action shall include but not be limited to the following employment
upgrading demotion or transfer recruitment or recruitment advertising
layoff or termination rates of pay or other forms of compensation and
selection for training including apprenticeship The Contractor shall

post in conspicuous places available to employees and applicants for
employment notices to be provided by the Project Manager setting forth
the provisions of this nondiscrimination article

9255 EQUIPMENT ERECTION
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The Contractor shall in all solicitations or advertisements for employees
placed by or on behalf of the Contractor state that all qualified appli
cants will receive consideration for employment without regard to race
religion color national origin ancestry sex age or physical handi
cap

The Contractor shall send to each labor union or each representative of
workers with which the Contractor has collective bargaining agreement
or other contract or understanding notice to be provided by the Proj
ect Manager advising the said labor union or workers representative of
the Contractors commitments under this article and shall post copies of
the notice in conspienous places available to employees and applicants
for aployment

The Contractor shall comply with all provisions of Exeunt ive Order No
11246 of September 24 1965 and of the rules regulations and relevant
orders of the Secretary of Labor

The Contractor shall furnish all information and reports required by
Executive Order No 11246 of September 24 1965 as amended and by the

rules regulations and orders of the Secretary of Labor or pnrsuant
thereto and shall permit access to its books records and accounts by
the Project Manager and the Secretary of Labor for purposes of investi
gation to ascertain compliance with such rules regulations and orders

In the event of the Contractors noncompliance with the nondiscrimination
articles of this Contract or with any of the said rules regulations or
orders this Contract may be canceled terminated or suspended in whole
or in pan and the Contractor may be declared ineligible for further

Coveritnent contracts in accordance with procedures authorized in Execu
tive Order No 11246 of September 24 1965 as amended and such other

sanctions may be imposed and remedies invoked as provided in the said

Executive Order or by rule regulation or order of the Secretary of

Labor or as otherwise provided by law

The Contractor shall include the provisions of this nondiscrimination

Article GC.34.1 in every subcontract or purchase order unless exempted by
rules regulations or orders of the Secretary of Labor issued pursuant
to Section 204 of Executive Order No 11246 of September 24 1965 so

that such provisions will be binding upon each subcontractor or supplier
The Contractor shall take such action with respect to any subcontract or

purchase order as the Project Manager may direct as means of enforcing
such provisions including sanctions for noncompliance provided how
ever that in the event the Contractor becomes involved in or is threat
ened with litigation with subcontractor or supplier as result of

such direction by the Project Manager the Contractor may request the

United States and the Owner to enter into such litigation to protect the

interests of the United States and of the Owner
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GC.34.2 Affirmative Action The Owner has received rightofway grantfor the plant site and transmission line from the United States Bureau of
Land Management As condition of that grant all contractors and sub
contractors for the Intermountain Power Proj ect are required to abide by
the following affirmative action regulations

The Contractor shall not exclude on the grounds of race creed color
national origin religion age or sex any person from participating in
employment and procurement activity connected with this Contract and to
ensure against such exclusion the Contractor shall develop and submit to
the Authorized Officer of the Bureau of Land Management specific goals
and timetables with respect to minority and female participation in

employment and procurement activity connected with this Contract as may
be required by the Authorized Officer The Contractor and each of his
contractors and subcontractors shall take affirmative action to utilize
business enterprises owned and controlled by minorities or women in his
procurement connected with this Contract The Contractor shall post in

conspicuous places on his premises which are available to his contrac
tors subcontractors employees or other interested individuals notices
which set forth affirmative action terms and shall notify interested
individuals such as bidders contractors purchasers and labor unions or

representatives of workers with whom he has collective bargaining agree
ments of the Contractors affirmative action obligations The Contrac
tor and each of his contractors and subcontractors shall fxnish all
information and reports required by the Authorized Officer under the
terms of this affirmative action Article GC.34.2 and shall permit acceg
to his facilities books records and accounts by the Authorized Officer
or his representative for purposes of ascertaining compliance In the

event of the Contractors or any of his contractors and subcontractorst

noncompliance with these affirmative action responsibilities compliance

may be effected through all procedures authorized by law

GC.35 ADDITIONAl SURETY After award of contract should any surety
upon this Contract be deemed unsatisfactory at any time by the Project
Manager notice will be given to the Contractor and the Contractor shall

forthwith substitute new surety or sureties satisfactory to the Project
Manager No further payment to the Contractor will be made after said

notice until the new surety or sureties have been accepted by the Project
Manager
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CCS36 CON5Equflfla A5AGES AND LDUflTION OP LIABILITY tt$$i/tft
flhiWi/ to/Miut Tht LIIXJ4IITI2146z$u/ tsVetuaodJo flu

ü441$/LuZüuggIsüI4jIyJ4ju4fl$I/zoe/ 6fftftSe4/ziuI6gla/o

fl41M/$t/ tX$/Gltld/tldtlMtl/fl$nt ZatI t4Jt$lIUAttjjjdt/4/jUjjy
llll/t/ii4Øfl4tt4lll/6f/t$l/tliuj4eutfj/4rjg4jL$le/tJlt/f$u Itif

li4XI1-I4U4/6f/

$1 /ZU$u/Ut/dufAjj/ LttUaUZ I$iIUMijdØltLiZ

Ijitlil ii/óf/tØKllli/ ôt Itl ji4O/d$t i/üIflLliIóf/t$i/l-lØt6

LIflItil lAO/Mdli UtUI

$JIt%l/MO4I Ut/li J/Xffi /$iI44ti/4tu4ijIOu/ljj/4$44fll4/r4jf$i/j

Ø4i/t$tll4$t1t/6t/UI
xse/tstgogIziusleIsf/zusxzitJ/ssazzoj/ajj/oj 4Z4IMIM4IE
iUIPflttt$/li4I$A1MIttt/4flUXjj/$f/j$jIUlu4z/g$4ljtouJ xseit_f2y
failure rjsliver_%eeaujment necessarfornormal perat cr1-
ore p_cpyi the sr wr_tjt%nractor shall not jak1 to

skt Ovue whether in sonas .eaIIStz_tlr cludingijece
1tzistjabiiy.at..PhniAe for pecalincidentalexe$ayorSn 41njjt_n2t_1jp1jte4 to loss

use of reven.ue oa_o ant icizated zrft_csszc 1f_qtAl ii4 s1S_bi ks Owners ens toasts resultin1
rse_C.antracoA lezkaraac 2r_nin2eLforance fj_CanrIcrs
obliationa under this Contract

If the Contractor ther falls to deliver the eqiment necessar1 for

om.l_o1eration for each unit or falls o_c2.mllst the erection work
each unit In accordance with the contract schedule or such unit includ

in an thereto then hS 2atIa1tr_saafl be 1ibi_frnpSl
Tnetl_o enttal damages actualrlncire Wnn1_ zrsfl.ic 2rjvnej2s 2fj1e_o lover Yatem2 cot of aurchased
orrplacerntpower slat Owners tueror claims of other
contractors who not mteatsdSush_fiuze1_bat_tkec.attractors
Tiabili for such fiilure shall not exceed 25 sep spa.tLasy

ir1cs_iu4tjgaLiEe_a4jspents for the jeexaifl$_uEit with
which 1uh_failis1es are associated In dSisin_ta the forepin .L4-
yj2rs.2.esal nc1dental_o cons eqpential daxa1es forcost of cpltal
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LnsuFn_d_bz Owner n_a_a_result Lf_.Canrnozn_ failure to_czmlete the
erection work for each unit in accordance with the Contract Schedule for

ah_uEis_Csnncor 2.htl n_az the Owner fln_er da1 for
ar_oL delaz after the scheduled cop letion date or extensions thereof

rz.iax izhs St 1fdEl io7oo
n_as dat for the fifteenth ShLoBsk twenrzfjrstdyof dela1 $i0
per daj for Ihe tweng-sec end through inteigth ja of deln_y and

1äO.O2.O.JsrJr for each dax kezo_tntz_siahs a1s of ieaz_tz
itixae_the Owners coat Lf_cipltn_ljncuned 5_e_rn_sal of dely _%e
onast.arLs_la.kiirJar_.sck Loit_ol can_ital Ls%ationshaflnotex.es_2 rL La_1 hs eoutract_price tnslzdlna all zrc. adjtitateSo h. 1ee1asifl$_uait .E1hsish_sick aeaz s...n.s.acaLej

floflatrs n_1 qiy_t2 thn_ 0wer for all claims of n_ni adyJp rJar_ay loss Lrjn_n_gt flan.z Lu ppec ted wiLhz arteen itina from lhs zer.fnaac Lr_bLeAc1 of this ntractshaflnotex
sen_d_teaagrezateajustM sot1astJsisejn_r_a1l_un_is_fnin_hsd_undtr
this Contract

The forejo in limitations ab.ilhlyshafl nLt_apQy to claims un_dc
Ssln_ GC.22 aauirtured n_qin_mn_n adthØ_performance_guaranees defined Au_ALtlcen_ ZB.2.1

naai2n_LmAtn__4..z atn_blltz for Lontinuous Ojeraflon BL2..3_Ratad
2aaair_aad 23 Minima ad Qperat ion

.37 FAILURE TO MEET GUARANTEED PERYORKANCE PARAMETERS In the event

Contractors_püThrmanee values 101 Mn_tn_nn_ soEPntlon_Jressne loss
n_ML L0tt1oat_wAtn_r_cLwpsian_os other ranteuflitiesmeas
uredin the formal_performance Guarantee test sxset..%e_vn_lues saran
teed in the contracts and Contractor can demn_nstrase_to Owner
aciuCeZoioi iasCii n_ianfcnslz en_s_tEan_ he coeto eza4.r..oL
ten_lace tken__sEb1est_t mutual aareement hft Latties .EZ gL to
iausdn_ta ht damaAes rhasedun_on the actual cost iinn_actto the
Owner

Q33 CONTRACTORYLJRNISHED INFORMATION All nLoT..toa deslana ted

n_r2prietarz which
in_hzd_bz otLast.ar_i.a submitted solelyr

the Owners consideration and shall not e_uaea W_tke_Oner nor disclosed
o_av_t.iLdnr excen_t as may ke_nce soar to clete the work
perate and ntain the szst 5ut4pej_4thout Contractors
written consent

39 CONTRACTOR REVIEW OF DRAWINGS Owner shall furnish Air QualityControl 7stem structural support fleL._aLcn_sn__an_d_buildin den ijn
drnsfcrContraetorsrrjs
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.40 OWNER/ENGINEER REVIEW OF DRAWINGS AU drawin$psuhmittedb1
oatLatzritazeJbjecta d_anpLoLaA yjen5c_anJLoI
his jelr_saPPe 1euInsd_t oEta.at.ar. tU2S%1L reviewed
ishan_k2 workiuj dar of rsSl for zrelilnhlnrr drawing and isäz_ receipt for certified drawln1a reviewed br Owner anT/

shall Incorporate the aprpriata cotwtents
and Issue certifled 4rjn the submittal of whith
orUon LE tie work kifl11j 1uEpss_udrfis.p.1
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Section 1G SBOP STRUCTURjSl WELDING

1G.I GENERAL This section covers all shop welding except welding of
API Code tanks constructed of carbon steel and piping components

Unless otherwise specified all welds welding and related operations
for structural steel ductwork and equipment shop fabricated from steel
plate and structural shapes shall conform with the Structural Welding
Code by the American Welding Society AWS Dl 180 and the following
requirements

Welding of materials or combinations of materials not provided or In the
referenced AWS code such as austenitic stainless steels1 nickel base
alloys or other similar corrosion resistant materials shall be as speci
fied herein Welds in such nonAWS code materials shall nonetheless
conform to the quality requirements specified in Section 8.15 of AWS
Dl

Shop welding of shop fabricated tanks and components for field erected
tanks shall be in accordance with the requirements of Section 2E

Shop welding of piping components shall be in accordance with the require
ments of Section 2B

Welding of ASTM M06 sheet metal shall be in accordance with AWS D9.180
Welding procedure qualifications and qualifications of welders shall be
in accordance with AWE D9.180

Field welding requirements are specified in Part of these specifications

Except as otherwise accepted welding shall be performed using only those
procedures and joint details which have prequalified status when performed
in accordance with the AWS code

The provisions of Table 4.1.4 of the referenced AWS code concerning
filler metal requirements for AS14 A588 steels shall apply The corro
sian characteristics of the weld metal shall be similar to the corrosion
characteristics of the base metal The welding processes filler metals
and fluxes specified in the referenced AWS code shall be used for these

types of steels

Welding procedures proposed for use on corrosion resistant materials
such as austenitic stainless steels nickel base alloys or other similar
corrosion resistant materials shall be prepared and qualified in ac
cordance with the requirements of AS Boiler and Pressure Vessel Code
Section IX Welding and Brazing Qualifications Welders who apply those

procedures shall also be qualified in accordance with ASHE Section IX

All welding procedures including AWS prequalified procedures and ASME

qualified procedures with qualification test records shall be submitted

9255 WET SCRUBBER 62.0202
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to the Engineer for review prior to beginning the work No welding shall
be done until the Engineers review is complete

All welders welding operators and tackers shall be qualified by an
independent testing laboratory in accordance with the provisions of the
applicable code- Accurate records of welder welding operator and tacker
qualifications shall be maintained by the Contractor and shall be made
available to the Project Manager and the Engineer upon request

All welds shall be properly identified on detailed shop drawings and
subject to review by the Engineer

Components to be welded shall be accurately positioned and shall be
rigidly secured during welding

All welded joints exposed In exterior locations or subject to submergence
in any location shall be provided with continuous welds along the contact
edges except as prohibited in Article 8.8.5 of the referenced AWS code

All butt welded joints shall be fun penetration welds except as mutually
agreed by the Project Manager and the Engineer in writing

Seal welds shall have full contour weld beads or in the case of corner
welds full throat and legs

All interior seams and joints of the ductwork exposed to flue gases shall
be seal welded

Groove welds shall be terminated at the ends of the joint by use of
extension bars or runoff plates Extension bars and runoff plates shall
be removed upon completion and cooling of the weld and the ends of the
weld shall be made smooth and flush with the edges of the abutting parts

All welds shall be chipped and sandblas ted or wire brushed to remove all
flux scale and spatter

The application of heat to correct weld distortion and dimensional devi
ation in austenitic stainless steels or other corrosion resistant materials
is prohibited

Block sequence welding on austenitic stainless steel or other corrosion
resistant materials is prohibited Block sequence welding on carbon
steel may be permitted for specific applications after block sequence
welding procedure review and acceptance by the Engineer

For wire brushing of stainless steel or other corrosion resistant ma
terials brushes shall have stainless steel bristles and shall be identi
fied and controlled for use on corrosion resistant materials only

9255 WET SCRUBBER 62.02021
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Grinding of stainless steel or other corrosion resistant materials shall
be performed with resin or rubber bonded aluminum oxide or silicon carbide
grinding wheels identified and controlled for use on stainless steel
only

Antispatter compounds used on stainless steel surfaces shall not cause
corrosive or other harmful effects and shall not contain more than 200 ppmtotal halogens Total halogens shall be determined by analysis and the
Contractor shall obtain certified test reports for each batch used

lG..2 WELDING METhODS Only the following welding processes will he
permitted subject to proper code qualification and/or the concurrence of
the Engineer

Shielded metal arc

Gas metal arc

Flux cored arc

Submerged arc

The short circuiting transfer mode of the gas metal arc welding process
shall not be used with materials or connections that involve memberer 3/16 inch in thickness The use of the selfshielded electrodes in
the flux cored arc welding processes will be permitted only in certain
cases with the specific acceptance of the Engineer Supplemental shield
ing of selfshielding electrodes in the flux cored arc welding process
will be acceptable

Welding between carbon and austenitic stainless steels if required
shall utilize either AWS Class 309 filler metal or nickel base filler
metal recommended far dissimilar metal welding

Filler metal for joining austenitic stainless steels nickel base alloys
or other similar corrosion resistant materials shall be as recommended by
the material manufacturer and shall have the concurrence of the Engineer
Welding procedures and qualification test data shall clearly identify all
filler metals

Low hydrogen electrodes shall be stored and handled during use in man
ner that will maintain their low hydrogen characteristics The methods
used for storage and handling shall be fully explained in the welding
procedures submitted or in separate electrode storage and handling
procedure submitted to the Engineer for review prior to beginning the
work

The Contractor shall provide for the care and maintenance of all filler
metals to prevent damage from the atmosphere or the misapplication of
filler metals
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Austenitic stainless steel filler metal including Type 3llLM shall have
delta ferrite content of to 20 FM Ferrite Number for asdeposited

weld metal The Contractor shall verify ferrite content by material
manufacturer certified material test report Nfl or by laboratory test
report prior to use on project work The delta ferrite requirement does
not apply to 904L or Type 310 alloys

tG.2 Heat Thp Heat input shall be controlled during welding of
au.stenitic stainless steels nickel base alloys and other similar cor
rosion resistant materials as indicated in this section

For the shielded metal arc welding process the maximum covered electrode
size shall be 5/32 inch diameter The maximum weld bead width shall be
the lesser of four times the electrode core wire diameter or 5/8 inch

Heat input control for semiautomatic gas metal arc and flux cored arc
welding processes and for the submerged arc welding process shall be
controlled according to the formula below Heat input for any welding
pass shall not exceed 50000 joules per inch

Heat Input Voltage volts Current Amps 60

travel speed inches per minute

Note The heat input is based on the voltage at the arc
Voltage may however be measured at the welding
power supply If the heat input limit is exceeded
when voltage is measured at the welding power supply
the measured voltage may be reduced by an amount
equal to the voltage drop between the power supply
and the arc

Note travel speed for semiautomatic proceses may be

determined from test welds using the applicable
welding procedure parameters to be applied prior
to actual pipe or component welding

Heat input instructions for all of the welding procesaes described above
shall be included in the Contractorts welding procedure submitted to the

Engineer

The Contractor shall establish procedure for periodic inprocess in
spection to verify implementation of limited heat input criteria In
process inspections shall be documented and subject to audit by the

Engineer and Project Manager.

Preheat and interpass temperatures for austenitic stainless steels or

nickel base alloys shall not exceed 350 Temperature indicating
crayons used on austenitic stainless steels shall not cause corrosive or

IP 9255 WET SCRDBBER 62.0202
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other harmful effects and shall not contain more than 200 ppm total
halogens Total halogens shall be determined by analysis The Con
tractor shall obtain certification of these tests for each different
crayon batch used

1G TESTING AND INSPECTION This article covers inspection and non
destructive tests of welding

The Project Manager will make periodic visits to the Contractors facili
ties for the purpose of inspecting welding and welding records

The Contractor shall provide visual inspection of all welds and shall
correct all defective welds in accordance with the referenced AWS code
and supplementary requirements specified herein Personnel performing
visual inspection of welds shall be qualified and certified in accordance
with AWS QC1 Standard for Qualification and Certification of Welding
Inspectors

Nondestructive tests shall be condncted by the Contractor as specified
herein on the welded portions of equipment ductwork and devices fabri
cated from plate and structnral shapes Nondestructive testing shall be
in accordance with the requirements of Article 6.7 of the referenced 1145
code j1n_y1$aeis .21ticle inslection sJsrlosm.td. half wave or ft 11
av-.ejircs nIrn shall tkeoalz 7z current seed

The Project Manager may require additional welding tests in addition to
those specified below The additional tests will be paid for by the
0nier if no weld defects are found The additional tests shall be at the
Contractors expense if weld defects are found

The Contractor shall perform leak test upon the equipment after instal
lation in the field as specified in Part of these specifications
Shop welds which leak shall be repaired by the Contractor

lG.3.1 Fillet Welds General Fillet welds shall be inspected in
accordance with the following criteria Fillet welds shall be inspected
by one foot samples of magnetic particle inspection or dye penetrant
inspection Without regard to the number of welders or welding operators
winking thereon one spot in the first 10 feet of weld shall be examined
If no defects are found one additional spot per 100 feet of weld shall
be examined tf defects are found in the tests the tests shall be con
ducted at the rate of one spot per 10 feet until no defects are found
Thereafter tests shall be conducted at the rate of one spot per 100 feet
of weld The testing shall meet the inspection and qualification re
quirements of the referenced 4145 code All unacceptable defects shall be

removed rewelded and reinspected by the same method which located the
defects

10.3.2 Butt Welded Joints Butt welded joints without regard to the

number of welders or welding operators working thereon shall be examined
by radiographic inspection One spot in the first 10 feet of weld shall

ffi4dendum No .3
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be examined If no defects are found one additional spot per 100 feet
of weld shall be examined If defects are found in the tests the tests
shall be conducted at the rate of one spot per 10 feet until no defects
are found Thereafter tests shall be conducted at the rate of one spot
per 100 feet of weld Unless otherwise specified the testing shall meet
the inspection and qualification requirements of the referenced AWS code
AU unacceptable defects found by radiography shall be removed rewelded
and reinspected by radiography

10.3.3 Sealing Corner and jp Joints All sealing corner and lap

joints shall be randomly inspected by one foot samples of magnetic par
ticle or dye penetrant Inspection The total length of the random in
spection shall as minimum be one per cent of the total length of weld
ing but at least one inspection per subassembly shall be performed
Defects shall be repaired and adjustments made to welding technique and

methods in order to prevent further occurrence of the defects

9255 WET SCRBBBER 62.0202
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Section COATINGS

13.1 GENERAL This section covers preparation of surfaces to be coated
coating materials and application of shop applied and field touchup
coatings

fl metallic surfaces subj set to corrosion excjudjn1 ASfl 588 ASD66 shall be cleaned prepared and proticiel byTho
applied and field touchup coatings specified herein Surfaces which
will be inaccessible after assembly shall be protected for the life of
the equipment 4S4_148_ATM 2_a..LA óó_sLl_r.csive one

shpjp coat 2f_e.d_oAk

Internal areas which will be exposed to steam or treated feedwater shall
be shot or grit blasted using nonsiliceous blasting material Use of
sand or silica bearing materials on these surfaces is not acceptable

13.2 DAtA AND SAMPLES Paint manufacturers specification data sheets
covering paint composition temperature and chemical resistance solids
by volume content recommended dry film thickness per coat theoretical
coverage per gallon and application and surface preparation requirements
shall be submitted in accordance with the requirements of Section IC of
these specifications Specification data sheets shall be submitted only
for paint manufacturers not listed on the Coating System Data Sheets
included with these specifications

Where finish paint colors are specified the Contractor shall submit
inch by inch samples of each finish paint color for examination and

acceptance The samples shall be on properly prepared paintout cards
hardbcard or metal with identification of each sample included

13.3 PAINTING Shop paint and field touchup paint coating systems for
steel surfaces of equipment and materials shall be as follows

13.3.1 Paint Materials The paint materials to be used on each item of

equipment ilill be as indicated on the Coating System Data Sheets in
eluded at the end of this section Except as otherwise acceptable to the

Engineer paints shall be by manufacturers listed in the Coating System
Data Sheets After acceptance of paints there shall be no substitutions

ield touchup paint systems shall be by the same manufacturer as the

shop paint system wherever possible

IFI.3.2 Paint Systems Paint systems shall be in accordance with the

following

Material/Equipment Paint System
Designation Designation

Structural steel in
cluding miscellaneous

metals hangers sup
ports1 and similar steel

assemblies System Al or A2

Nego tiated Revision

in 9255 WET SCRUBBER 62.0202
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Material/Equipment Paint System
Designation Oesigàation

Handrail
System At or A2

Ungs.lvanized bolts

cept weathering steel bolts System AS

Damaged galvanized sur
faces

System Al

Carbon steal U/ZStot/4i$$

4UØ1/4üt4tiL and weather

ing steel bolts for ex
pansion Joints System AS

Yerrous metal surfaces System AlO or
having service tern other acceptable
perarure above 250 and primer designed
which will not be inn for the required
lated and lagged temperature range

Exterior surfaces of shop
fabricated or field erect-
ad tanks except tank

bottoms System Al or Al

Tank bottoms of shop
fabricated or field
erected tanks which sit

directly on tank
foundation System AS

jItS/13

Scrubber control panel
and subpanels and

scrubber additive prepa
ration control panel
and subpanels System E2

Monitoring and control

subpanels for main

control panel System

Electrical equipment
including panels trans
formers notors and
similar equipment System El

Negotiatad Reviaion

In 9255 WET SCRUBBER 62.0202
112081
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Material/Equipment Paint System
Designation Designation

Mechanical equipment

including pumps com
pressors valves valve

operators dampers
damper drives mills
grinding apparatus
external piping stir
faces conveying ma
chinery and similar

equipment System E3

Any questions concerning the paint system to be used for equipment or
materials not specifically mentioned in the listing shall be referred to
the Engineer for resolution The Contractor shall be responsible for
providing an adequate coating system for items not specified

IH.3.3 Preparation of Surfaces for Painting Surface preparation for
each paint system shall be in accordance with the Coating System Data
Sheets included with these specifications All surfaces to be painted
shall be dry and free of dirt dust sand grit mud oil grease rustloose mill scale or other objectionable substance before painting work
is started

If grease or oils are present SSPCSP1 Solvent Cleaning shall precede
any other surface preparation specified

Weld flux slag weld spatter burrs sharp edges or other objectionable
surface irregularities shall be removed prior to the specified surface
preparation

Cleaned surfaces shall be kept dry and clean and shall be prime painted
within hours after cleaning

111.3.4 Paint Application Surfaces to be painted shall be at tempera
ture not lss than the minimum surface temperature recommended by the
paint manufacturer In no case shall paint be applied under any of the
following conditions

When the temperature of the surface to be coated is below
40 or when air temperature is below 50 or above 100

When atmospheric conditions are causing condensation on the
surface

When the temperature of the surface to be coated is less
than above the dew soint

9255 WET SCRUBBER 62.0202
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1$ 4jUØ aint shall be free of sags blisters or runs No
paint shall be applied to surfaces within inches of any LZIU
connections which are to be field welded

111.3.3 Touchup Paint For surfaces specified to be finish painted the
equipment manufacturer shall furnish sufficient touchup paint for repair
of 25 per cent of the finish painted surface The touchup paint shall
be of the same type and color as the shop applied paint and shall be
carefully packed to avoid damage during shipment The touchup paint
shall be labeled with the name of the equipment for which it is intended
and complete painting instructions shall be included

The manufacturer of the Scrubber Control Panel and Scrubber Additive
Preparation Control Panel shall Include four 16 ounce containers of

touchup paint for each color specified Touchup paint shall be sup
plied in aerosol cans or other systems which will result in smooth
finish free of brush marks i.e Preys paint sprayer etc.

111.4 PRESERVATIVE COATINGS Ferrous surfaces which should not be painted
and sri subject to corrosion shall be coated with rust preventive corn
pound Houghton Rust Veto 344 RuatOleum R9 or acceptable equal

Machined surfaces of weldend preparations shall be coated with consuze
able rust preventive coating such as Deoxaluminite manufactured by
Special Chemicals Corp or acceptable equal

All preservative coatings which are used to protect equipment surfaces
that are exposed to the feedwater or steam shall be completely water
soluble

111.5 GALVANIZING Galvanizing shall be in accordance with the following
requirements

Structural steel members steel assenblies and assembling connectors
shall be pickled after all cutting punching reaming drillIng tapping
and other fabrication processes which would damage galvanizing have been
completed The pickling shah be done in accordance with the latest
accepted practice and shall continue until all scale rust grease and
other impurities have been completely removed The steel shall then be

hotdip galvanized in accordance with the applicable requirements of ASTh
A123 A153 and A383

Addendn No

IPP 9253 WET SCRUBBER 62.0202
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OESCRIPTION SYSTEWNö

Steel Normal exposure Al
Primer only

SURFACE SSPC5P6 Commarcial Blast Cleaning
PREPARATION Profile depth shalt be to tufts as recommended by paint

manufacturer

COATING SPECIAL NOTES

FIRST COAT
jtj component inorganic zinc primer with minimum

mils 75 per cent zinc by weight in the dry film

TOUCHUP mils Power toot clean damaged surfaces only

SECOND COAT

THIRD COAT

TOTAL SYSTEM

COATING PRODUCT ID.ENTIFICATION

MANUFACTURER
FIRSTCOAT TOUCH-UP SECONDCOAT THIRDCOAT

Ameron Diraetcote 9Ff Anercoat 62

Carboline Carbo Zinc l2 658

Mobil Mobilzinc 11 UniPak

13-614

Porter ZincLock 312 ZincLock 308

Tn DATE PREPAREDGY
BLACK VEAitn COATING SYSTEM DATA SHEET 021381
CONSULTiNG ENGINEERS REV RAS
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SYSTEflJDESCRIPTION

Steel Normal exposure A2
Primer only

--

SURFACE SSPCSP6 ComerciaI Mast Cleaning
PREPARATION Profile depth shall be to mug as recommended by paint

manufacturer

COATING DRY FiLM
SPECIAL NOTESTHICKNES

FIRSTCOAT
One canponent inorganic zinc primer with minimum

mils 82 uer cent zinc by weight itt the dry film

TOUCH4P mils Power tool clean damaged surfaces only

SECONOCOAT

THIRD COAT

TOTAL SYSTEM

PRODUCT IDENTIFICATIONCOATiNG

MANUFACTURER
FIRSTcOAT TOUCH-UP SECOND COAT THIRD COAT

Ameron tZ LEA Amercoat 62

Carbotine Carbo Zinc 658

SP-82

Mobil UniPak UniPak
13ClOW 13-0-14

DATE JPREPAREDBYBLACK VEATCH COATING SYSTEM DATA SHEET 021381
CONSULTiNG ENGINEERS

REV l_j RAS

lH6
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SYSTEöDESCRIPTION

A55ee1 Undergrouid tank bottoms

SURFACE SSPCSP6 Commercial Blast Cleaning
PREPARATiON Profile depth shall be to mils as reoinrnended by

the paint manufacturer

cOATING DRY FILM
SPECIAL NOTESTHICKNES

FIRST COAT

12 u1ls

TOUCH-UP

N/A

SECOND COAT

._______________ 12nt1s

THIRD COAT

TOTAL SYSTEM

.24 timl

COATING PRODUCT IDENTUICATION

MANUFACTURER
FIRST COAT IOUCH-UP SECOND COAT THIRD COAT

Koppers B1tumnaat1 N/A Bttwnasti
Nc 50 We 50

DATE PREPAREOBY1BLACK VEATCH COATING SYSTEM DATA SHEET 021381
CCNSULflMG ENGERS REV RAS
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042881 ADDUM
1B8

EPA Request dated Oct 12 2010 for information Pursuant to Section 114 Response 10 of 17 of Appendix

DESCRIPTION VSTEM

Steel Nornal exposure 141
Totich-up of galvanizing

SURFACE

PREPARATION SSCS3 Power Tool Cleaning

COAT1NG SPECIAL NOTES

FIRST COAT

TOUCH-UP mils

SECOND COAT

THIRD COAT

TOTAL SYSTEM

mils Color for galvanizing touchup shall be gray

COATING PRODUCT IDENTIFICATiON

MANUFACTURER
FIRST COAT TOUCWUP SECOND COAT ThIRD COAT

meron Aniercoat 62

Carbolline Carbo Zinc

76

Mobil UxilPak

13C14

Subox Divi9ion Galvanox

Carboline Type

BLACK VEATCH COATiNG SYSTEM DATA SHEET PREPAHEDi
CO$ULT1NQ EIIGINEEMS REV RAS
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DESCRIPTION SYSTEM NO

Steel Normal exposure A8

SURFACE

PREPARATION SSPCSP3 Power Tool Cleaning

COATING SPECIAL NOTES

FIRST COAT

3utils

TOUCH-UP

SECOND COAT

THIRD COAT

TOTAL SYSTEM

lmits

COATING PRODUCT IDENTIFICATION

MANUFACTURER
FIRST COAT TOUCH-UP SECOND COAT THIRD COAT

Ameron Amercoat 62

Carboline 658

Mobil UniPak

13G--14

Porter ZinoLock 308

ii ru un-nm DATE PREPARED BY

DLMIl VCMJIjR COATING SYSTEM DATA SHEET 02t381

COISUL1IIG EJIGINEERS REV RAS
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DESCRIPTiON SYSTEM NO

steer Nora1 exposure A9

SURFACE SSPCSPI Solvent Cleaning plus

PREPARATTON SSPCSP3 Power Tool Cleaning or SSPCSP7 Brnnhoff
Blast Cleaning

COATING SPECIAL NOTES

FIRSTCOAT mils Rus.t inhibitive alkyd primer with minimum

40 per cent solici by vclume

TOUCH-UP

SECOND COAT

THIRD COAT

TOTAL SYSTEM

_____________ 2mils

COATING PRODUCT IDENT1FCATION

MANUFACTURER
jRSTCOT TOUCI4.UP SECOND COAT ThIRD COAT

DATE PREPARil
BLACK VEATCH COATING SYSTEM DATA SHEET 021.381

COSULflWG ENGNEEBS REV RAS

11110
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DESCRIPTION SYSTEM NO

Steal Service temperature above 200

SURFACE SSPC8P6 Commercial Blast Cleaning

PREPARATION Profile depth shall be to mils as recommended by
paint manufacturer

COATING DRY FILM
SPECIAL NOTES

FIRSTCOAT mils Two component inorganic zinc primer with
minimum 83 per- cent zinc in the dry film

TOUCHUP

SECOND COAT

ThIRD COAT

TOTAL SYSTEM

mile

COATING PRODUCT IDENTIFICATION

MANUFACTURER
FIRST COAT TOUCH-UP SECOND COAT THIAD COAT

´me ran Diioatcote

Carboline Carbo Zinc 11

Mobil l4obilzinc

3fI

racK VEATCU COATING SYSTEM DATA SHEET
0428I PREPARED8Y

COISULUNQ ENCIIEERS REV RAS
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042881 ADDEUM
111li

EPA Request dated Oct 12 2010 for information Pursuant to Section 114 Response 10 of 17 of Appendix

DESCRIPTION SYSTEM NO

Electrical Equipment Normal exposure
Shop painting system

SURFACE SSPCSPI Solvent Cleaning plus

PREPARATION SSPCS23 Power Tool Cleaning or SSPC-5P7 Brushoff
Blast Cleaning

COATING 9ECIAL NOTES

FIRST COAT Rust inhibitive alkyd primer with minimum
mils 40 per tent solids by volume

TOUCH-UP N/A

SECOND COAT Gloss alkyd enamel with minimum 40 per cent solids
1.5 mile by volume Indoor ANSI 61 Outdoor ANSI 70

THIRD COAT Gloss alkyd enamel with minImum 40 per cent solids
1.5 mils by volume Indoor ANSI 61 Outdoor ANSI 70

TOTAL SYSTEM Interior surfaces of panels switchgear and itor
ails control centers shall be gloss white enamel

COATING PRODU iDENTIF1CAT1OJg

MANUFACTURER
FIRSTCOAT TOUCH-UP SECONOCOAT TI-4IRDCOAT

Ameron Mnercoat 5105 N/A Amercoat 3401 .Amercoat 3401

Carboline GP18 N/A AD51 AD51

Mobil 13R--31 N/A 12 Series 12 Series
Chromox Primer Panorama Panorama

Coating Coating

DI WV IFAT DI8SJPREPAREDBYULflUI% 1111 COATING SYSTEM DATA SHEET
conuLTrno tGIREERS REV

A-
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DESCRIPTIoN

JSVSTEM
NO

Control Equipment Normal ezposure
Shop painting system

SURFACE SSPCSP1 Solvent Cleaning
PREPARATION

COAliNG SPECIAL NOTES

FIRST COAT

N/A Lacquer primer surfacer

TOUCH4JP

N/A

SECOND COAT

mil Low sheen lacquer
mu Low sheen lacquer Finish paint shall have to

THIRD COAT 10 gloss -reading at 60 degree angle photo type
glass meter

TOTALSYSTEM
mils Interior surfaces of walkin panels shall- be

finished with_glo white lacquer

COATING PRODUCT IDENTIFICATION

MANUFACTURER
FIRSTCOAT TOUCH-OR SECONDCOAT THIRDCOAT

Cook Lacquer Primer N/A No 590 590
Surfacer Industrial ludustrial

Lacquer Lacquer
Panel Beige anel Beige
No 4o

Sherwin P61 Series N/A L61W40 ..61W40

Williams Lacquer Primer Lacquer .acquer
Surfacer BVL6I No IVL6I No

Beige Beige

Contact Coo Paint and Varnfsh Company
P.O Box 389

Kan as City l4issou 64141

Att ntion Mr Duai Pruitt

Contact Shei1winWilliams Cci pany
237 Riverfront Ott-

Kanas City Hiascu 64120
Attdntion Kr las Senevey

flLnu iirrrnii OATh PREPAREOBY
Lit VtRItifl COATING SYSTEM DATA SHEET 021381

CDWSUITI$Q NGIN REV RAS

rn13
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DESCRIPTION

COATING DRY FILM
SPECIAL NOTES

THICKNE

FIRSTCOAT Rust inhibitive a.lkyd primer with minimum
mu 40 per cent solids by volume

SECOND COAT

TH1RD COAT

FOURTH COAT

TOTAL SYSTEM Primer shall be capable of withstanding continuow
mils surface perature of 200 and noncontinuous 250

COATING

MANUFACTURER
FIRST COAT SECOND COAT THIRD COAT FOURTH COAT

DATE PFEPAREDBY
BLACK VEATCH COATING SYSTEM DATA SHEET ll238l1

ICONSULIflIG ENGUEEflS
REV RAS

Mechanical Equipment Normal exposure
Shop primer only

SURFACE

PREPARAT1ON

SSECSPI Solvent Cleaning plus

SSPCSP3 Power Tool Cleaning or SSPCSP7 Brushoff
Blast Cleaning

ili14
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Section IS SEISMIC DESIGN

151 GENERAL This section specifies the general criteria and proce
dures which shall be used to ensure that structures systems and com
ponents will mset their performance objectives during and following
seismic event Seismic classifications which are applicable only for
Subsections 131 1S2 and 134 and performance levels which are appli
cable only for Subsection 151 are given in Part of these specifica
tions Performance Levels and define the design objectives as

measure of resistance to seismic forces and displacements as indicated
in Table 151

In the detailed design of components and within his scope of work the

Contractor shall consider safety concerns for operating personnel
importance of the component to operation of the plant potential

cost of repair or replacement and assoÆiated outage duration anile-
bility of replacement pans availability of alternate systems

anticipated seismic behavior and the interrelationships of

components and their effect on each other Components shall be attached
so that seismic forces are ultimately transferred to the building struc
ture Prict ion due to gravity shall not be considered in evaluating the
required resistance to seismic forces

IS .2 SUBSECTIONS The following subsections contain specific require
meuts for seismic design

Subsection 131 SEISMIC DESIGN OF CLASSIPICA
TION KI EQUIPMENT

Subsection 1S2 NCYT USED

Subsection 1S3 SEISMIC DESIGN OF PIPING

SYSTEMS

Subsection 1S4 SEISMIC DESI OF STRUCTURES

Subsection 135 SEISMIC DESIGN OF ARCHITEC
TURAL COMPONENTS

TABLE 15I SEISMIC PERFORMaNCE CRITERIA

Performance Perfornance

Level Factor Design Obj ective for Design Earthquake

Superior 1.5 Superior resistance to seismic forces
and disp laceigents

IPP 9255 VET SCRUBBER 62.02021
022581
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TABLR 15.-i SEISMIC PERFORMANCE CRITERIA continued

Performance Performance

Level Factor Design Objective for Design Earthquake

Retain complete structural integrity

Remain operable and functional during
and following seismic event

No broken piping regardless of size

No loss of fire protection or rating

Architectural components limited to

cosmetic damages mfrttnl glass break
age safety glass may crack

Good CC 1.0 Good resistance to seismic forces and

displacements

Retain complete structural integrity

Return to service following visual

inspection and/or minor repairs

No shorted or broken electrical cir
cuits

No broken main piping or vessels

Tire ratings 75 per cent intact e.g
hour rating may reduce to hour

rating

No major falling of wall or ceiling

components

No glass fallout except tempered glass

fragments

Low 0.5 In to irderate resistance to seismic
forces and displacements

Sustain irderate damage but remain in

place

Return to service following repairs
which may require up to 30 days

tIP 9255 WET SCRUBBER 62.0202
022581
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nztz iSi SEISMIC PERPORflJCE CRITERIA continued

Performance Performance
Level Factor Design Objective for Design Entbguake

Broken distribution piping and vessels
tolerated

Falling glass ceilings and lighting
fixtures tolerated

Fire ratings impaired

None 0_U Low resistance to seismic forces and

displacements

Anchored to remain in place

9255 WET SCRUBBER 62.0202
022581
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Subsection 131 SEISMIC DESIGN OF CLASSIFICATION EI EQUIPMENT

131.1 DEFINITIONS The following definitions establish the meaning of
terms in the context of their use in this subsection

Absolute Sum Method shall mean the sum of values
where all signs are taken to be positive

Classification is means to define the seismic
design procedure to be usel by the Contractor

Natural Frequency shall mean the frequency or fre
quencies at which an elastic systum vibrates under the
action of forces inherent in the system itself and in
the absence of external impressed forces Natural
frequencies of system are defined by its physical
characteristics such as geometric configuration mass
distribution and stiffness Measured in cycles per
second or hertz Hz
Performance Level is means to define the seismic
design objectives as measure of resistance to seismic
forces and displacements

Rigid Equipment shall mean at all points the equip
aent follows the tion of its support structure with
out amplification or attenuation That is there are
no natural frequencies below 33 Hz

131.2 REFERENCES

American Institute of Steel Construction AISC Speci
fication for the Design Fabrication and Erection of
Structural Steel for Buildings as last raised

American Iron and Steel Institute AISI Specifica
tion for the Design of ColdFormed Steel Structural
Members as last revised

International Conference of Building Officials Uniform
Building Code as last revised

131.3 GENERAL Classification EI equipment refers to equipment which

may be considered dynamically rigid or which does not warrant compre
hensive analyses or testing

The seismic force on each component of the equipment shall be statically
computed by concentrating the weight of the component at its center of

gravity and miltiplflng the weight by the performance factor times 0.30

tIP 9255 EQUIPMENt MAtERIALI
042881 fl2
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for any horizontal seismic force and by the performance factor times
0.20 for the vertical seismic force The performance factor is given in
Table 151 of Section 13 for the performance level specified in Part of
these specifications The distribution of the seismic force shall be in
accordance with the distribution of night throughout the component

Th resultant seismic internal stresses in each component shall be com
puted by combining the stresses dne to the vertical seismic force with
the stresses due to the most critical horizontal seismic force using the
absolute sum method Due to the reversibility of the seismic forces the
stresses thus computed shall be considered either positive or negative
i.e tension or compression The resulting seismic stresses shall then
be combined with the stresses due to normal operating loads The com
bined stresses thus obtained shall not exceed the allowable stress pro
visions of the applicable codes Where there is no directly applicable
code minimum factor of safety of 2.0 against buckling is required for
all members subject to compression and miui.mzun factor of safety of
1.25 against yield is required for all members subject to tension or com
pression

Support frames anchor bolts and associated anchorage material shall be
designed more conservatively than the equipment itself All equipment
shall be anchored to the structure or foundation to prevent sliding or

overturning during an earthquake For design of the support frames if
any and anchorage assemblies the horizontal and vertical seismic forces
shall be taken equal to the performance factor times 50 times the

weight of the equipment app lied at the center of gravity of the equip
ment Only one horizontal seismic force need be assumed to act simul
taneously with the vertical seismic force Steel support components
shall be designed and fabricated in accordance with the AlEC Specifies
flon Reference or the LISt Specification Reference if applicable
but no increase in the allowable stresses for load combinations involving
seismic forces shall be used Aluminum support components shall be de
signed and fabricated in accordance with Chapter 28 of the Uniform Build
ing Code Reference Anchor bolt material shall comply with the re
quirements of SSTM 36

The effects of contained fluids e.g oil water slurry etc shall be

considered in the seismic design

The resulting internal stresses in ceramic component shall not exceed

50 per cent of the ultimate mechanical strength of that component

Conduit and piping connected to equipment shall be designed to accoemo
date anticipated relative displacements between attachment points

151.4 DOCUMENTATION If requested by the Engineer the Contractor shall

submit the seismic design calculations for review in accordance with the

Document Submittal Schedule in Section IC These calculations shall
indicate all assumptions and references used and shall be subject to
audit to verify that the design is in compliance with the specifications

IP 9255 EQUIPMENT MCERIALI
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Subsection 1S3 SEISMIC DESIGN OP PIPING SYSTEMS

153.1 DEFINITIONS The following definition establishes the meaning of
this term in the context of its use in this subsection

Absolute Sum Method shall mean the sum of values
Micra all signs are taken to be positive

133.2 REFERENCES

Aaeflcan National Standards institute ANSI 831.11980
Power Piping

153.3 GIKRATJ

1533.1 flp.ng Sj-stems and Supports Article 153.4 defines the seismic
design requirements applicable to the design of piping systems and piping
supports AU piping systems shall conform to the requirements In this

subsection as well as any design requirements provided in Part of this
specification Seismic classifications and performance levels are not
assigned to the design of piping systems Instead service factor is

used to reflect the seismic importance of the piping system

The method contained in Articles 153.4.1 and 153.4.2 is suggested
approach to the seismic analysis and support of piping Alternate meth
ods which provide re conservative design may be acceptable If an
alternate method is proposed the Contractor shall notify the Engineer
and if requested the Contractor shall submit the procedure for review
prior to completion of the design

Seismic design will not be required for piping inches or smaller diani

eter operating below 125 and judged to be noncritical for plant opera
tion following an earthquake This noncritical piping shall be selected
by the Contractor with the selection subject to audit

Seismic design will not be required for piping systems designated as

Seismic Design Not Required in the remarks coluim of the Pipeline List
ing when provided

1S3.3.2 Piping pplied tnçqgral with an q%lipment Com_ponent The
seismic design requirements provided in Article 133.4 are not mandatory
for piping that is supplied with and supported from an equipment can
panent such as lube oil piping on pump however equipment piping
shall be analyzed and supported to ensure that the equipment component
will meet the other design requirements of the equipment specification
contained in Part

1514 SEISMIC DESIGN PROCEDURES The piping system may be analyzed
using eithefi hand calcu.lationThnethod or computer method Require
ments for both types of analyses are specified in this article
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The analysis of the piping system for seismic loads should be perfotnied
after the systems have been analyzed and supported for thermal and dead

weight loads

1S4.1 Wand Seismic An4ysis Piping systems shall be designed using
the Static Method The procedure shall be as follows

An isometric sketch of the piping system to be sup
ported shall be developed

The horizontal acceleration A11
shill be obtained from

Article 183.5 and must be multiplied by the appropriate
service factor defined for the type of piping

system in Article 183.5 This wLU becoma the Design
Acceleration

ItS11

The allowable horizontal seismic span shall be deter
mined from the design acceleration allowable seismic

stress and pipe properties as follows

For simple beam under uniform load subjected to

an earthquake of magnitude

total design load WKa
Prom eleientary beam theory

Mc WL2r

11/2
Solve for allowlLW
Let seismic allowable stress 0.88 re

allow

duced by 0.751 to account for stress
intensification

0.8%/O.731

Therefore 0.8 Sh/wr 0.7311112

The allowable horizontal seismic span is then as follows

LB 0.8 Wr 73h12
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where L_5 Allowable horizontal seismic span in

Moment of inertia in
ANSI B31.1 allowable stress at design
temperature psi

Modulus of Elasticity at design tempera
ture psi

Distributed weight of pipe lb/in

Outside radius of pipe in

ANSI 331.1 stress intensification factor
O.15i 1i.o

Service factor see Article 153.5

Seismic acceleration see Article 133.5

Solve Equation for the maximum allowable horizontal
seismic span This seismic span can be used to locate
horizontal restraints in the piping system

Supports that do not provide any restraint against pip
ing Inement in given direction shall not be assumed
to be seismic supports for that direction For exantple
supports that provide only vertical restraint such as
standard trapeze type hanger should not be considered
to be horizontal restraint when checking spans

Seismic deflections in the horizontal direction
can be found using elementary beam theory

WL4

_________
384E1

where is the longest actual horizontal span used in

Solve Equation for the deflection due to the horizon
tal earthquake component for the longest actual hori
zontal span La used in supporting the piping system if
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the seismic deflection is less than or equal to inches
and the span is less than or equal to the seismic span

then the support spacing is acceptable If the

deflection of the longest actual span Lw is greater

than inches then the span omst be reduced and the
deflection recomputed The other spans must also be
checked to verify that the deflection criterion is met

Steps and shall be repeated for the vertical direc
tion using the vertical acceleration value from Article
1S3.5 The vertical design acceleration value used in

Equation is equal to KA The larger value

KAy is then used for design and the smaller

value KA9 is used to verify that the supports do

not unload

18 0.8 8b1 KAy Wr O.75i112

Solve Equation for the narimum allowable vertical
seismic span This seismic span will indicate locations
of supports required in addition to those shown by
previous analyses to be required for dead weight

Step shall be repeated for the vertical direction

using the longest actual vertical span Lv in Equa

tion and the corresponding deflection criteria

51 KA7 m4
384 El

The stress induced by the seismic moment H5 shall be

computed for each direction of load using the longest
actual span used in the support system for that direc
tion The larger horizontal earthquake stress value

shall be combined with the vertical earthquake stress

value using the absolute sun method The total seismic
stress shall be less than or equal to 0.8

0.75i M5
ic 0.8$

Seismic Vertica

or
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0.751 W14 0.751 KA wz4 0.8$
Seismic SI si

It

The stress induced by dead weight moment MA must also

be computed for use in the ANSI 531.1 Code Equations
The largest dead weight induced stress can be found

using the longest actual dead weight span in the

following equation

0.751 MA 0.751 WLg

Dead weight SI

The full stress verification shall be computed by
stmSng the stresses due to pressure dead weight
seismic and other occasional loads in the ANSI 531.1
Code Equation 12

PD 0.751 MA 0.75i

aaI
or

0.751 WIr1 Jo.lsiXxAa W1j 75
KvWI4r

0.751

Other
1.2

Occasional Loads

where Largest design pressure psi

Diameter in

Wall thickness in

Longest actual dead weight span inth

Section modulus in.3

0.7513
That stress induced by other occasional loads

such as turbine trip
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If the total stress exceeds 1.2 then the stress

sary shall be recomputed on spanbyspan basis

using actual spans and design parameters for each span

10 Piping loads reactions thrust and moments on

equipment connections skafl be computed in accordance

with the equations given below These loads shall meet
the allowable equipment connection load criteria

For uniform dead weight load

RsV

For seismic loads

KAWL
Horizontal

TRABWL

K.
Vertical

KAvW14

where and
Lv

refer to the horizontal and

vertical spans of the piping connecting
to the equipment
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La refers to the horizontal span of

piping connecting to the equipment
which can produce axial thrust loads
into the connection In many cases

way not be equal to

KA7 is used for design

is used to check for support unloading

11 The dead weight and thermal analyses imist be renAnfned
to verify that the presence of any additional seismic

restraints has not produced an unacceptable condition

when subjected to the thermal and dead weight loads

133.42 Computerized Seismic Analysis Computer analysis of the piping
system is an acceptable alternative to the hand method presented in Art

ale 133.4.1 Piping analysis progrsms such as ADLPIPE NUPIZFE and

TRIPLEX are all capable of using the Static Method The following pro
cedure shall be followed

Complete Steps and of Article 1S3.4.1 following
dead weight and thermal analysis of the system

Using the equations presented in Article 153.4.1
Steps and determine the allowable horizontal and
vertical seismic spans for the system Using these

spans locate supports within the piping system Dead

weight supports that provide rigid restraints for the

piping in the direction of the seismic event can be

assumed to be seismic supports in meeting the allowable

seismic span

Supports that do not provide any restraint against

piping movement in given direction should not be
assumed to be seismic supports for that direction For

example supports that provide only vertical restraint
such as standard trapeze type hanger should not be

considered to be horizontal restraint when checking

spans

Run the computer analysis with any seismic supports
modeled at or below the spacing found in Step above

to obtain displacements forces and moments Midspan
seismic deflection shall be less than or equal to

inches
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Seismic induced stresses shall be checked The largest
horizontal earthquake stress value shall be combined
with the maximum vertical earthquake stress value using
the absolute sum method The total seismic stress
shall be less than or equal to 0.8

The ANSI 331.1 Code equation shall be solved as indi
cated in Article 153.4.1 Step using the largest
design pressure and the largest seismic stress values
for horizontal and vertical earthquake components to
gether with the largest dead weight stress If the
absolute sum of these stresses is greater than 1.2
then the code stress equation must be checked on
spanbyspan basis

Reactions and moments at equipment connections shall
meet the allowable equipment connection load criteria

The dead weight and thermal analyses most be reexamined
to verify that the presence of any additional seismic
restraints has not produced an unacceptable stress or
deflection condition when subjected to these combined
loadings

133.5 SEISMIC PARAMETERS The following parameters are design require
ments for the design of the piping system

Seismic AcceleratIons

A11
0.5g Horizontal

O.4g Vertical

Service Factor

Main steam hot and cold reheat boiler
feed pimip discharge BP Extractions 1.5

Lines above 125 or 2112 inches or
larger 1.2

Lines below 125 or inches or

smaller 1.0

Allowables

Seismic deflection shall not exceed inches in

any direction
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Seismic stress shall not exceed 0.8

Total ANSI 831.1 stress including seismic pres
sure and dead weight loads shall not exceed
1.2

153.6 SEISMIC SUPPORT DESIGN In addition to the piping support provisions of Part the following seismic design considerations are requiredfor piping supports

Care shall be exercised in designing supports to ensure
that the support can withstand all possible loads
Local and overall buckling and instability of supports
shall be prevented Under no circumstances shall
hanger rods be put in compression struts or other
members shall be used where compressive loads may be
imposed on supports

Consideration shall be given to providing additional
bracing for variable and constant Support hangers where
analysis shows that side movement may be excessive or
that the hanger itself may become overloaded or un
stable if leaded in certain directions

The support design shall limit piping sway under seismic
load to less than or equal to inches This limit is
also required where long runs of pipe may have substan
ial axial movement during an earthquake In this

case the use of rigid sway struts or anchors to limit
axial movement should be considered

Snubbers shall not be provided in any systems operating
under 230 unless additional analysis shows that other
considerations require that snubbers be used

Variable and constant support hangers shall be care-
fully located within piping systems Analysis shall be
performed to ensure that these types of hangers will be
loaded during the postulated design seismic events
Under no circumstances shall variable and constant
support hangers be unloaded during seismic event

The seismic events shall be applied within an orthogo
nal coordinate system with one axis coinciding with the
axis of the piping and the other axis perpendicular to
it In multidirectional system one constant axis
orientation shall be used for the system analysis
Care shall be exercised to ensure that the weakest axis
of any system or support is always examined
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In piping systems where there are elbows teas and
other items present the flexibility and stress inten
sification factors presented in ANSI 3l.1 Appendix
shall apply

183.7 BOG WIZNTATION If requested by the Engineer the Contractor shall
submit the piping design calculations for reviev in accordance with the
Document Submittal Schedule in Section 10

9255 EQUIPMENT MATERIAL
042881 P2

15310
042881 ADDENDUM

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002207



Subsection 154 SEISMIC DESIGN OF STRUCTURES

1341 DEFINITIONS The following definitions establish the meaning of
terns in the context of their use in this subsection

Absolute Sum Method shall stan the sum of values
where all signs are taken to be positive

ttClassificationn is means to define the seismic
design procedure to be used by the Contractor

134.2 REFERENCES

American Institute of Steel Construction AISC Spec
ification for the Design Fabrication and Erection of
Structural Steel for Buildings as last revised

Internatiogal Conference of Building Officials Uni
form Building Code as last revised

Anmrican Water Works Association AMWA Standard for
Welded Steel Tanks for Water Storage ANSI/AWWA 1100
as last revised

American Petroleum Institute API Welded Steel Tanks
for Oil Storage ANSI/API Standard 650 as last re
vised

.5 Earthquake Engineering for Nuclear Reactor Facili
ties John Blunt Associates San Francisco 1971

Technical Information Document 7024 Nuclear Reactors
and Earthquakes Chapter and Appendix published
by Lockheed Aircraft Corporation under grant from the
US Atomic Energy Commission 1963

American Iron and Steel Institute AISI Specifica
tion for the Design of ColdFormed Steel Structural
Members as last revised

134.3 GENERAL All structures are assigned seismic classification
which defines the seismic design procedure to be used by the Contractor
The seismic design objectives for structures correspond to Performance
Level as defined in Section IS

This subsection covers the seismic design of the structural members and
connections Access provisions walkways ladders etc nonbeariug
prefabricated wall panels and miscellaneous architectural components are
covered in Subsection 155
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Seismic forces shall be considered in both horizontal directions but not
concunently Vertical seismic forces shall be considered in combination
with the horizontal seismic forces as specified by the classification
Seismic forces and wind forces shall not be assumed to act concurrently

1S4.4 SEISMIC DESIGN OF CLASSIFICATION SI STRUCTURES ClassificationSI structures refers to buildings AU1ThZ structure which shall be de-
signed in accordance with the Uniform Building Code Reference The
base shear shall be computed from

ZIRCSW but not less than 0.15W unless otherwise
specified in Part

where

0.75 Zone Factor

1.5 Importance Factor unless otherwise specified in
Part of these specifications

1.0 Force Factor for braced steel structures where
the vertical loads are carried by steel columns
and the lateral loads are carried by steel
bracing systiz in the vertical plane and by hori
zontaL bracing or diaphragm in the horizontal
plane For other structures the force factor
shall be as defined in Part of these specifica
tions

0.12 factor to be determined from the fundamental

period of vibration of the structure

1.2 Site Structure Interaction Factor the product
CSO.14

Total dead load of the structure including equipment
and loadings which are likely to be present during an

earthquake water coal ash etc

This base shear shall be distributed to the floors in accordance with the

requirements of the Uniform Building Code The vertical earthquake force
need not be considered unless otherwise specified in Part At each
floor the horizontal seismic force shall be distributed over the floor
in proportion to the weight distribution The floor beams and horizontal

bracing shall be designed to transmit the greater of the seismic forces

computed from this distribution or from the seismic forces for equipment
for which the equipment seismic specifications apply to the bracing
system in the vertical plane The bracing system in the vertical plane
shall be designed to carry the distributed base shear forces
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In steel braced frame structures members which are part of the lateral
load resisting system shall be designed for dead and live load plus
1.25 tines the computed seismic force with onethird increase in allow
able stress and tension bers shall have compressive strength equal
to at least 50 per cent of the required tensile strength. Connections
for such members shall be designed for either the full capacity of the
member in both tension and compression or dead and live load plus
1.25 times the seismic force in the member without one-third increase
in allowable stress Reinforced concrete members and connections shall
be designed by the strength method for which the load factors of the
Uniform Building Code Reference shall be used

Anchor bolt imterial shall comply with the requirements of ASTh 136
Allowable stresses for anchor bolts shall be those from the .ISC Specs
fications Reference but no increase in the allowable stresses for
load combinations involving seismic forces shall be used

1545 SEISMIC DESIGN 07 CIASSIflCflION SIt STRUCTURES Classification
SIt structuris refirs to conveyor galleries coal silos ductwork hop
pars and similar structural components which are generally supported by

structural framework Generally such structures carry gas or solids

The horizontal seismic forces shall be computed by multiplying the

weights by 0.30 and the concurrent vertical seismic forces shall be
computed by sultiplying the weights by 0.20 The weight shall include
the dead load and any loadings which are likely to be present during an
earthquake coal water ash etc. The seismic force shall be di.-
trLbuted over the component in proportion to the weight distribution
For example the lateral pressure on vertical ductwork plate shall be

considered as uniform load equal to the weight of the plate per unit
area times tO.30 The seismic forces in truss shall be applied at the
truss joints

The resultant seismic internal stresses in each component shall be com
puted by combining the stresses due to the vertical seismic force with
the stresses due to the horizontal seismic force using the absolute sun
method Due to the reversibility of the seismic forces the stresses
ttsss computed shall be considered either positive or negative i.e
tension or compression The resulting seismic stresses shall then be

combined with the stresses dna to normal operating loads The combined
stresses thus obtained shall not exceed the allowable stress provisions
of the applicable codes Where there is no directly applicable code
minimun factor of safety of 2.0 against buckling is required for sfl
members subject to compression and n-fnfnwrm factor of safety of 1.25

against yield is required for all members subject to tension or compres
sion

In steel trusses and braced frames inezbe rs which are part of the seismic
load resisting system shall be designed for dead and live load plus
1.25 tImes the seismic force with onethird increase in allowable stress
and tension members shall have compressive strength equal to at least
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50 per cent of the required tensile strength Connections for such
members shall be designed for either the full capacity of the member inboth tension and compression or dead and live load plus 1.25 times the
seismic force in the member without onethird increase in allowable
stress

Anchor bolts and associated anchorage material shall be designed re
conservatively than the component itself All components shall be an
chored to the structure or foundation to prevent sliding or overturning
during an earthquake For design of the anchorage assemblies the hori
zontal seismic force shall be taken equal to 0.50 times the weight of
the component applied at the center of gravity of the component and the
concurrent vertical seismic force shall be taken equal to 0.35 times the
weight of the component also applied at the center of gravity of the
component Only one horizontal seismic force need be assumed to act
sisultaneously with the vertical seismic force Steel support components
shall be designed and fabricated in accordance with the AISC Specifica
tion Reference or the AISI Specification Reference if app lica
ble but no increase in the allowable stresses for load combinations
involving seismic forces shall be used Anchor bolt material shall
comply with the requirnents of ASflI 36
154.6 SEISMIC DESIGN OF CLASSIFICATION SUI STRUCTURES Classification
SItt structures refers to conveyor bents supports for elevated tanks
and similar structures which are relatively lightweight with respect to
the components they support and generally have two or four legs to carry
vertical loads and bracing to carry the wind and seismic forces to grade
For such structures the horizontal base shear shall be taken as
0.35W the vertical seismic force shall be taken as 0.25W The weight

shall include the dead load and contents e.g coal water ash of
the component supported by the tower plus half the tower weight These
seismic forces shall be concurrently applied at the center of gravity of
the component atop the tower The effects of sloshing of liquid iii an
elevated tank shall be considered refer to Reference or for an
acceptable procedure

The resultant seismic internal stresses in each component shall be com
puted by combining the stresses due to the vertical seismic force with
the stresses due to the horizontal seismic force using the absolute sum
method Due to the reversibility of the seismic forces the stresses
thus computed shall be considered either positive or negative i.e
tension or compression The resulting seismic stresses shall then be
combined with the stresses due to normal operating loads The combined
stresses thus obtained shall not exceed the allowable stress provisions
of the applicable codes except as follows In steel braced frame struc
tires members which are part of the seismic load resisting system shall
be designed for dead and live load plus 1.25 times the seismic force with
onethird increase in allowable stress and tension members shafl have
compressive strength equal to at least 50 per cent of the required ten
sile strength Connections for such members shall be designed for either
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the full capecity of the member in both tension and compression or deadand live load plus 1.25 times the seismic force in the member withoutone-third increase in allowable stress Threaded rods shall not be usedas bracing members Reinforced concrete members and connections shall be
designed by the strength method for which the load factors of the Uniform
Building Code Reference shall be used

Anchor bolts and associated anchorage material shall be designed more
conservatively than the structure itself The structure shall be anchored to the foundation to prevent sliding or avertnrning during an
earthquakes For design of the anchorage assemblies the horizonta. seissic force shall be taken equal to 0.5CM applied at the center of grav
ity of the component atop the tower and the concurrent vertical seismic
force shall be taken equal to 0.35W also applied at the center of
gravity of the component atop the tower Only one horizontal seismic
force need be assumed to act siazltaneously with the vertical seismic
force Steel support components shali be designed and fabricated in
accordance with the LISt Specification Reference or the LISt Speci
fication Reference if applicable but no increase in the allowable
stresses for load combinations involving seismic forces shall be used
Anchor bolt imterial shall comply with the requirements of ASTh 36
1S4.7 SEIIC DESIQI OP CLASSIFICATION StV STRUCTURES Classificationstv struàtures refers groundsupported flat-bottom tanks such as oil
tanks condensate storage tanks groundsupported fire protection water
tanks etc. where hydrodynamic effects are significant

Cylindrical flatbottom groundsupported tanks for oil storage shall be
seismically designed in accordance with API Standard 630 Reference
Appendix using zone coefficient equal to 0.75 essential facilities
factor equal to 1.5 and soil profile coefficient equal to 1.2
unless otherwise specified in Part of these specifications

Cylindrical flatbottom groundsupported or floorsupported tanks for
water storage and unspecified liquids shall be seismically designed in
accordance with AWWA 1100 Reference Appendix using zone coeff
cient equal to 0.75 soil profile coefficient equal to 1.2 and
structure coefficient equal to 2.00 unless otherwise specified in
Part of these specifications

The tank shall be anchored to the foundation or support structure The
anchorage assembly shall be designed to preclude tearing of the shell
during an earthquake Furthermere the anchor bolt attachments shall be
stronger than the anchor bolts themselves Anchor bolt material shall
comply with the requirements of ASTh 36 unless otherwise specified in
Part

Suitable flexibility shall be provided all piping attached to the shell
or bottom of the tank
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Columns within the tank and supporting the roof of the tank or other
stnctures or components shall be restrained to prevent damage due to
lateral vement during earthquakes and shall be designed to resist
lateral forces caused by the aloshing of the contents

The hydrodynamic stresses shall be added directly to the hydrostatic
stresses Vertical acceleration shall not be considered

Allowable stresses shall be in accordance with the applicable codes
References or The effect of internal liquid pressure on increas
ing the buckling allowable stresses shall not be considered for tanks

designed to AWWA D100 Reference For the design of components for
which there is no directly applicable code factor of safety against
buckling of at least 2.0 shall be used for all members subject to com
pression and factor of safety of at least 1.25 against yield shall be
used for all members subject to tension or compression

184.8 DCCtTh4ENTTION If requested by the Engineer the Contractor shall
submit the design calculations for review in accordance with the Document
Submittal Schedule in Section 10 These calculations shall indicate all
assumptions and references used and shall be subject to audit to verify
that the design is in compliance with the specifications
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Subsection 1SS SEISMIC DESIGN OF ARCRITECTVRAJ CQPONZNTS

125.1 DEFINITIONS. The following definitions establish the meaning of
terms in the context of their use in this subsection

Absolute Sum Method shall mean the sum of values
where all signs are taken to be positive

1552 REFERENCES

American Institute of Steel Cons truction AISC Spec
if ication for the Design Pabrication and Erection of
Structural Steei for Buildings as last revised

International Conference of Building Officials Uni-
on Building Code as last revised

American Iron and Steel Institute AtsI Specifica
tion for the Design of Cold-Formed Steel Structural
Members as last revised

125.3 GENERAL Seismic design requirements for architectural components
are defined in this subsection Seismic classifications are not assigned
The seismic design objectives for architectural components correspond to
Performance Level as defined in Section IS except as noted in Arti
cle 155.5 Article 155.5 shall be applied except where the component is

accurately described in subsequent articles

Seismic forces shall be considered in both horizontal directions but not
concurrently Vertical seismic forces shall be considered only where
specified in the articles of this subsection Seismic forces and wind
forces shall not be assumed to act concurrently

The distribution of the seismic force shall be in accordance with the

distribution of weight throughout the component Where vertical seismic
forces are specified the resultant seismic internal stresses in each
element shall be computed by combining the stresses due to the vertical
seismic force with the stresses due to the governing horizontal seismic
force using the absolute sum method Due to the reversibility of the
seismic forces the stresses thus computed shall be considered either
positive or negative i.e tension or compression The resulting seis
mic stresses shall then be combined with the stresses due to other loads

All architectural components shall be designed to accommodate differen
tial movements of their supports walls partitions glazing etc which
are attached to tw or more floors must be capable of accodating the

story drift without causing life safety hazard Rigid components shall
be given special consideration since not only are they subject to damage
and loss of function from structural deformations but their stiffness
may significantly affect the behavior of the structure to which they are
connected
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Friction shall not be considered to resist seismic forces positive re
straint must be provided for each component Anchorage assemblies and

anchor bolts shall be designed more conservatively than the component
itself and shall have sufficient ductility and rotational capacity to

accousiodate any anticipated differential svements of the support points
For design of the anchorage assemblies only one horizontal seismic force
i.e the most severe component need be assumed to act concurrently
with the vertical seismic force Steel support components shall be de
signed and fabricated in accordance with the AISC Specification Ref
erence or the AISI Specification Reference if applicable but no
increase in the allowable stresses for load combinations involving seis
mit forces shall be used Aluminum support components shall be designed
and fabricated in accordance with Chapter 28 of the Uniform Building Code
Reference Anchor bolt material shall comply with the requirements
of ASTh A36

195.4 DOCUMENTAnON Documentation covering seismic design of archi
tectural components included under this Contract shall be provided in

accordance with the Document Submittal Schedule in Section 10 if re
quested by the Engineer Such documentation may include the following
as applicable

Design calculations for miscellaneous architectural

components

Design calculations for prefabricated wall panels

Design calculations test data and installation proce
dures and drawings for suspended ceiling systems
Drawings shall identify all suspended ceiling compo
nents and show all support details light fixture and
air diffuser attachments partition supports lateral

bracing etc If requested by the Engineer the Con
tractor shall provide data from the ceiling manufac
turer indicating loading capacity and displacement
characteristics including the tension and compression
force capabilities of main runner splices cross runner

connections and expansion devices Design calculations
and test data shall be subject to audit to verify that

the design is in compliance with these specifications

155.5 SEISMIC DESIGN OF MISCELLANEOUS ARCEITECTURAL COMPONENTS Except
where otherwise specified in this subsection architectural components
and their attachments shall be designed to resist horizontal seismic
force equal to 0.24 times the seismic coefficient times the performance
factor times the weight of the component and vertical seismic force

equal to 0.18 times the seismic coefficient times the performance factor
times the weight of the component The seismic coefficients are given in

Table 1S5l The performance factor shall be taken equal to 1.5 unless
otherwise specified in Part
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The combined normal and seismic stresses shall not exceed the allowable
stress provisions of the applicable codes Where there is no directly
applicable code ainimmu factor of safety of 2.0 against buckling is
required for all members subject to compression and minimum factor of
safety of 1.25 against yiald is required for all members subject to
tension or compression

135.6 SEISMIC DESIGN OF SUSPENDED CEILING SYStEMS This article defines
the seiimic design requirements for suspended ceiling systems which are
designed and constructed to support ceiling panels with or without
lighting fixtures ceiling mounted air diffusers and other ceiling
mounted services The requirements herein are in addition to those
specified in Part

135.6.1 Design Porces Vertical loads are specified in Pan All
suspended ieilin.g systems shall also be designed to resist force actingin any horizontal direction equal to 30 per cent of the weight of the
ceiling assembly and any loads tributary to the system but not less than

minimum lateral force of 1.20 psf However ceiling areas of 144 square
feet or less surrounded by walls which connect directly to the structure
above are exempt frau the lateral load requirements

135.62 Partitions Support Where the suspended ceiling system is re
quired to provide lateral support for permanent or relocatable parti
tions the connection of the partition to the ceiling system the ceiling
system members and their connections and the lateral force bracing shall
be designed to support the reaction force of the partition from loads
specified in Part which ate applied perpendicular to the face of the
partition These partition reaction forces shall be in addition to the
seismic load described above Partition connectors the suspended ceil
ing system and the lateral force bracing shall all be designed to suit
the individuaj partition application

135.6.3 Attachment of L$g3iting Fixtures and Air Diffusers Lighting
fixtures not over 56 pounds in weight may be supported by and attached
directly to the ceiling system runners by positive attachment such as
screws or bolts or other special devices acceptable to the Engineer
Number 12 gage hangers shall be attached to the grid members within

inches of each corner of each fixture Lighting fixtures weighing more
than 20 pounds but less than 56 pounds in addition to the above require
ments shall have two No 12 gage hangers connected from the fixture
housing to the structure above these wires may be slack Lighting
fixtures weighing 56 pounds or more shall be supported directly from the
structure above by hangers acceptable to the Engineer

Pendent hung lighting fixtures shall be supported directly from the

structure above using No gage bangers without using the ceiling sus
pension system for direct support
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Ceiling wunted air diffusers or services weighing less than 20 pounds
and which receive no tributary loading from ductwork may be positively
attached to the main runners or to cross runners with the same carrying
capacity as the main runners Number 12 gage bangers shall be attached
to the grid members within inches of each corner of the air diffuser or
service Diffusers or services weighing 20 pounds but not uxre than
56 pounds in addition to the above requirements shall have two No 12
gage hangers connected from the diffuser or service to the structure
above these wires may be slack Diffusers or services weighing nre
than 56 pounds shall be supported directly from the structure above by
hangers acceptable to the Engineer

The connections for light fixtures and air diffusers or services shall be
designed to support minimum vertical force of 300 per cent of the fix
ture weight and minimum lateral force acting in any horizontal direc
tion of 100 per cent of the weight

155.7 SEISMIC DESIGN OF STORAAE RACKS Storage racks shall be sets
mically designed in accordance withiiction 2312g of the Uniform Build
ing Code Reference for which in Formula 128 the Zone Factor
shall be taken as 0.75 and Importance Factor shall be taken as 1.5
unless otherwise specified in Part In lieu of the tabulated values
for given in Table No 23-3 steel storage racks may be designed in

accordance with tIM Standard No 2711

185.8 SEISMIC DESIGN OF PREFABRICATED WALL PANELS Precast or prefabri
cated nonbearing nonshear wall panelØ or siiiilar components which are
attached to or enclose the exterior of structure and their connec
tions shall be seismically designed in accordance with Section 2312CJ3C
of the Uniform Building Code Reference In Formula 128 of the

Uniform Building Code the Zone Factor shall be taken as 0.75 Impor
tance Factor shall be taken as 1.5 unless otherwise specified in Part
and Rorizontal Force Factor shall be taken as 0.30
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TABLE 155I

SEISMIC COEFFICIENTS FOR MISCE.LANEOUS ARCHITECTURAL COMPONENTs

Seismic Coefficient

Appendages

Exterior Nonbearing WalLs 0.9
Wail Attachments 3.0
Veneers 3.0
Roofing Materials 0.6
Freestanding Miscellaneous Components
Ladders Platforms Walkways Randrailing 0.9

Parapets 2.5

Partitions

Stairs
1.5

Elevators
3\ 1.5

Fullheight Partitions 0.9

Partialheight Partitions 0.6

Structural Fireproofing 01.9

Ceilings

Firerated Membrane not suspended 0.9
Nonfirerated Membrane not suspended 0.6

Architectural Equipment Ceiling
Wall or Floor Mounted 0.9

Storage Racks 13

See Article 155.5 for use of values in this table

Except see Article 1S5.8 for prefabricated wall panels.

When UTBC Code Reference Section 2309 horizontal loads exceed
the computed seismic force the code loads shall govern the design

For suspended ceilings see Article LS5.6

See Article 155.7
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Section IC ENGZNEERI14G DATA AND DOCUMENTATION

Ic GENERAL This section stipulates the requirements for engineering
data and documentation which the Contractor shall submit for design in

and review

IüflAgIiAtAI 4Otii4LIUIØâ4Ø14t/Uhifl/o1e44zI/riiea/au/dMz
The Con

tractor Lbs clued data
submittal sianificant lmtorsn.e_t.a the Owner and shall zroc eed

h_tAe_slesiLild_work and shall conform lo_t.e_szesii_.halE
_Thejnlrcloz shall lae_aaastoa tjuLr.kJa achieve

lbs i1anr_%Qltitia lbs 92trS_ss.bsd3ls Stkez ln_c2.nlrscLozL S.asn.l lb 2r2J set sites subcontractors lasAiisissL zr_eauacsp
liers faciiities all 5t_ng diinl_cost o_tAe.0iisr.. _Th_ejyper
will make flo_cjnjor schedule e1isisns_i such deficienc1 Aoss_nat

The Document Submittal Schedule included herein lists certain required
documentation The Contractor shall provide such docurmntation complete
in accordance with the requirements of this section and the referenced
specification article

Moththstaudj the folIotn scheduie ani Contractor drawina or tech
nical submittal which ls_dflpsndent uzon liRe fle_ot zear_oL the analg
soacr .zat2n_aadLor rRzasbe_canlr21AeL_a1 defined 1nSeJztLop

f_tke_Cnricl shall be due 12 azs_Cng_dpneEt_4t
and 8O roller devndent laI lbs Owners
1fiis_eezclss oqos .- lo_m.iatS the
contract eujprnent delivert and sop1ei2.nstn 2P.roI 1k
5nAl2Lcnlr2l_sxst and 2rsglaAabe_controller PJ-L keezclssdJz
hs Owner onor eoseJtbsr_i 192. iz8_r.iestvslz

zarl purposes such drawing and eaaisa aLa_a1fcej shall be

excluded fr lhs mrspEifl1hase for zaent and Owner shall nat the

pllcablepjyment_prcvided ll nonaffect4 n1ozit1o S.lhinthejbase
is submitted

Additional documentation submitted by the Contractor but not required by
the Document Submittal Schedule shall be submitted in accordance with
the requirements of this Section IC

Documentation requiring review by the Engineer or Project Manager shall
be submitted on schedule which will allow reasonable time for review by
the Engineer or Project Manager and correction by the Contractor and

which will permit performance of the work as scheduled in Section lA

Negotiated Revision

Negotiated Revision 011382
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Document review by the Engineer or the Project Manager will cover only
general conformity to the requirements of the specifications and docu
ments Review shall not be construed as modifying these requirements
nor relieving the Contractor from any responsibility for errors or dcvi
atione from the requirements of the contract documents

xcept as otherwise specified aLl documentation shafl be submitted
separately for each of the Units and The Document Submittal
Schedule has been established for Unit only The Contractors docu
mentation and drawings for Units and shall not be submitted until
the Contractors documentation and certified drawings for Unit have
been accepted by the Engineer The document submittal schedule for
Units and wiil be established after execution of contract or
purchase order in timely manner to permit orderly submittal and review
of required documentation

IC CORRESPONDENCE All correspondence forwarding documents shall be

accompanied by letter of transmittal listing the exact contents of the
transmittal The correspondence shall be identified by the project mae
the unit number the specification number the Engineers project number
and the Engineers identification designation if applicable Letters of

TPP 9255 WET SCRUBBER 62.02021
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transmittal shall be addressed as specified in writing by the Proj ect

Manager or in the absence of written instruction as follows

To the Engineer

Original to

Black Ve.atch Consulting Engineers
P.O Box 8405

Kansas City Missouri 64114

Attention Mr Dutton

To the Riect Manager

One copy to

Project Manager
Intermountain Power Project
111 North Rope Street Room 931

Los Angeles California 90051

Attention Generating Station Project Engineer

To the Construction Manager

One copy to

Later

lC.3 PROCESSING

lC.3.l Document Status Certified documents only shall be submitted
unless requirement for preliminary documents is specified in the Docu
ment Submittal Schedule1 requirement for preliminary documents shall

not preclude the Contractor from submitting certified documents in lieu

of preliminary documents

ttPrellminaryfl documents shall mean documents not fully completed checked
or approved by the Contractor however they shall be reasonably complete
and suitable for the Engineers or Project Managers use in establishing
basic plant arrangement and design requirements Preliminary documents
will not be reviewed by the Engineer or Project Manager however the

Engineer or Project Manager will advise the Contractor of any discrepan
cies or conflicts which may be discovered in reference to the documents

Certified documents shall mean documents fully completed -and certified

by the Contractor as to the compliance of the information contained

thereon with the requirements of the contract documents Certified docu
ments will be reviewed by the Engineer or Project Manager and processed
as specified herein

ftP 9255 WET SCRUBBER 52.0202
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1C.3.2 Submittal The number of copies specified in the Document Sub
mittal Schedule shall be submitted by firstclass mail

drawing index listing all drawings to be submitted for each item of
equipment covered by the contract documents shall be included with the
Initial submittal of drawings The drawing index shall be resubmitted as
required to indicate revisions to the list

Each drawing submitted shall be clearly marked with the name of the
project the unit designation the contract title the contract numberand the Contractors name If catalog pages are submitted the applicableitems shall be indicated

Drawing prints shall be black line on white background preferred or
blue line on white background Print size shall not exceed 36 inches by48 inches unless due to the size of the equipment Larger drawings are
necessary Drawings shall be folded to 81/2 inches by 11 inches Draw
ing and lettering practices shall be in general accordance with the re
quirements of Department of Defense Military Standard Engineering Drawing
Practices DODSTD100C Drawings submitted which are not suitable for
microfilming will not be accepted

1C.3.3 Review and Correction Documents designated on the Document
Submittal Schedule to be submitted for review will be returned
Contractor as stipulated in this article Copje so dobiSedi 4tned
to the Contractor will be in the form of matted copS oCcdpies made
fSii iicroiam reproduction otarked Ôples

Documents designated on the Document Submittal Schedule to be submitted
for record or Information will not normally be returned to the Contrac
tor however such documents may be returned if the Project Manager or
Engineer discovers discrepancies or errors in the documents

Documentation reviewed by the Engineer or the Project Manager will be
returned to the Contractor marked RETURNED FOR CORRECTION EXCEPTIONS
NOTED or NO EXCEPTIONS NOTED

When documentation is returned marked RETURNED FOR CORRECTION or EXCEP
TIONS NOTED correctiona shall be made as noted thereon or as instructed
by the Engineer or Project Manager and six copies of each corrected
document shall be resubmitted

When the documents are returned marked NO EXCEPTIONS NOTED or RECEIVED
FOR DISTRIBUTION1 the Contractor shall submit documents for final distri
bution as specified hereinafter under Final Documentation

No work shall be performed in connection with the fabricatidn or manu
facture of equipment and materials until the documents and data theref or
have been reviewed by the Engineer except at the Contractors own rIsk
and responsibility Work may proceed on equipment and materials when the
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documents and data therefor have been returned marked NO EXCEPTIONS NOTED
or RECEIVED FOR DISTRIBUTION and when documents have been returned marked
EXCEPTIONS NOTED provided the work is performed in accordance with the

Engineers notations

If changes to the equipment are made following final documentation and
including changes made at the project site to correct for manufacturing
errors or due to design changes or wiring revisions revised drawings
indicating the changes made shall be prepared and submitted on reproduci
ble mylars as specified hereinafter under Final Documentation

IC .2.4 Final Documentation Upon receipt of drawings marked NO EXCEP
TIONS NOTED or RECEIVED FOR DISTRIBUTION the Contractor shall transmit
two mylar reproducibles of each final drawing to the Engineer Repro
ducible mylars shall be mailed in rolls and not folded All documents
other than drawings shall be submitted in hard copy and in accordance
with the Document Submittal Schedule

lC.4 DOCUMENTATION TO BE FURNISHED The articles which follow define
selected documentation requirements Other document submittal require
ments are defined in the Document Submittal Schedule

LC.4.l Production Schedule and Status Reports The Contractor shall
submit detailed schedule for engineering procurement manufacture and

delivery of the equipment and materials furnished under the contract
documents The schedule shall identify major hold points where the
Contractors quality control plan will be implemented The Contractor
shall also submit monthly status reports indicating the status of all
scheduled activities

1C.4.2 Outline Drawings Outline drawings shall indicate the outline of
the equipment overall dimensions locations of supports attachments
and shipping and operating weights Drawings included with these speci
fications and documents shall not be reproduced and used as general
outline drawings

lC.4.3 Assembly Drawing Assembly drawings shall indicate the arrange
ment of the functional parts parts list and material designation

lC.4.4 Detail Drawings for Fabrication Fabrication drawings shall be
in sufficient detail to indicate the kind size arrangement weights of
each component breakdown for shipment and operation of component mate
rials and devices the external connections anchorages and supports
required the dimensions needed for installation and correlation with
other equipment and materials and the information specifically requested
in the Document Submittal Schedule included herein

lC.4.5 Erection Drawings Erection drawings shall indicatÆ all loca
tional dimensions and tolerances and sizes of members or parts as well as

piece marks or erection marks referenced to the detail drawings erection
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sequences as appropriate weld symbols and NDE symbols For parts of
standard manufacture prints of the manufacturers drawings properly
identified will be acceptable

lC.46 Performance Curves and Design Data The following performance
curves and design data shall be submitted

Performance Curves

Scrubber performance curves specified in Section ZA

Pump characteristic curves specified in Section 2A

Superimposed motor driven equipment speedtorque
curves at rated voltage and minimum specified
starting voltage

Speedtorque curves and any additional equipment
drive requirements for equipment which will be
driven by Ownerfurnished motors

Forced oxidation system blower performance curves

Materials Balance Diagrams

Complete and detailed materials balance diagrams
for operation at 25 50 75 and 100 per cent of

steam generator maximum continuous rating

Structural design data

Data to permit preliminary layout of foundations1
structural steel for support of equipment and

ductwork equipment enclosures and access pro
visions

Access and maintenance requirements for equipment
furnished under these specifications

All dead live and seismic load and moment diagrams
required for design of structural support steel
and foundations

Water volumes of components

Mechanical design data

Data to enable purchase of major auxiliary equip
ment dependent on equipment design variables

9255 iET SCRUBBER 62.0202
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Data to permit preliminary sizing of the major
piping systems

Complete listing of cooling water requirements
including flow rate heat rate and pressure drop

Complete listing of cooling tower blowdown and

river water requirements including flow rate and
required pressure

Complete listing of compressed air service and
instrument requirements including flow rate
scfnz pressure psi and duration minutes

Reheater soot blowing system data consisting of

location drawing and list of blower type location
and duty cycle as specified in Section

Electrical design data

Data to permit preliminary design of electrical

power systems

Power requirements of all devices requiring power

Specifications and data for equipment and compo
nan ts

Control design data

Control system description complete with logic
diagrams both digital and analog electrical
schematic diagrams ladder diagrams electrical
connection diagrams and pneumatic connection

diagrams supplemented with written description of

sufficient detail to completely describe the

modulating control loops and sequential actions

required to perform the control functions

Bill of materials of control items

Completed ISAS20 standard specification forms for

process measurement and control instruments
primary elements and control valves as follows

item Porn

Receiver instruments 520.la

Receiver instruments S20.lb
Annunciators S20.2a
Annunciators Nameplate

Schedule 520.Lb

fIfl 9255 WET SCRUBBER 62.0202
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Item Form

Miscellaneous Blank Form S20.3a
Miscellaneous Blank Form 52031
Miscellaneous Blank form S2O.3c
Potentiometer Instruments S20.lOa
Potentiometer Instruments 520.1Gb
Temperature Instruments

Filled System S2O.lla
Temperature Instruments

Filled System 520 .llb

Thermocouples and Thermowells S20.12a

Thermocouples and Thervtowells S20.12b
Resistance Temperature Sensors 320 l3a

Resistance Temperature Sensors 320 l3b

Industrial Bimetal and Glass
Thermemeters S20 l4a

Industrial Bimetal and Glass
Thermometers 320 14b

Differential Pressure

Instruments 320.20a
Differential Pressure

Instruments 520.2Gb
Orifice Plates and Flanges S20.21
Rotaineters Variable Area

Flowmeters 520.22

Magnetic Floweeters 520.23
Turbine Plowneters 520.24
Positive Displacement Meters 520.25
Level Instruments Displacer

or Float 320.26
Level Instruments Capacitance

Type 520.27
Gage Glasses and Cocks 320.28

Traps and Drainers 520.29
Pressure Instruments S20.40w
Pressure Instruments 520.4Gb
Pressure Gages SZ0.4la
Pressure Gages 520.4lb
Pressure Switches SZO.42g
Pressure Switches 520..42b

Control Valves 520.50
Pressure Control Valves Pilots

and Regulators 32051
Selfactuated Temperature

Regulator 520.52
Pressure Relief Valves 520.53

Rupture Discs 520.54
Solenoid Valves S20.55
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lC.4.7 Wirin Diagrams Connection and interconnection wiring diagrams
furnished by the Contractor shall be as indicated in ANSI Yl4.13al97j
Section 1511 Article 1511.3.2.1 and Figure 114 except that function
information and wire run code are not required Each device connection
shall have near each termination indicated in breaks conductor identi
fication consisting of the opposite end destination The wiring diagrams
shall be drawn with all devices indicated in their relative physical
locations and shall represent the equipment and terminals arranged as
they would appear to person wiring the equipment

Wiring diagrams shall be prepared on sheets approximately 30 inches by
42 inches Where interconnecting wiring from different items of equip
ment or sectional wiring diagrams of the same item of equipment appear on
different wiring diagram sheets all interconnections shall be clearly
identified Where sectional wiring diagrams are required for single
item of equipment such as relay panel or control panel that section
of the panel which is represented by each individual wiring diagram sheet
shall be keyed on that sheet in manner acceptable to the Engineer

Information indicated on the Contractors drawings shall include wiring
of the individual panel items as they actually will appear in the panel
contact arrangements of switches and internal wiring of relays and in
struments

Elementary diagrams shall be crossreferenced to terminal markings on the
connection and interconnection diagrams but need not indicate complete
details of circuits external to the panels Each item of panel mounted
equipment indicated on the diagrams shall be identified by item number
and name

Sufficient space shall be left on the Owners side of outgoing terminal
blocks for adding cable color codes and circuit numbers The Contractor
shall be responsible for adding the color codes and circuit numbers to
his drawings after they are assigned by the Engineer

lC.4.8 Motor Information Sample Motor Information Sheets are bound at
the end of this section The successful bidder shall submit copies of
these forms as applicable for each motor furnished under these specif ice
tions and documents These sheets shall be completed and copies submitted
as scheduled in the Document Submittal Schedule The number of copies
and processing requirements shall be the same as specified in this sec
tion under Submittal Motor identification shall be listed on each Motor
Information Sheet submitted and shall conform to the Engineers identif
cation system

lC.4.9 Instruction Manuals The Contractor shall furnish instruction
manuals for the equipment as scheduled in the Document Submittal Schedule

Each copy of the manuals shall be assembled and bound in binder im
printed on the backbone and cover in accordance with the J.ayout indicated
on Drawing P9255070180-.l included at the end of this section The
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binders shall be McEee Loose Leaf Binder Products 424 North Cedarbrook
Avenue Springfield Missouri 65802 in accordance with the following

Binder type Swing Hinge C78

Construction Stiff binder board

Covering Supported vinyl crush pattern skiver liner
Color Dark Gray 11S Crush

Binder imprinting shall be stamping color Aluminuin1522 Binders shall
not exceed inches in thickness

complete proofed copy of the proposed manual including cover letter
tug shall be submitted to the Engineer or acceptance After acceptance the remaining copies shall be submitted as specified in the Docu
ment Submittal Schedule

The manuals shall include the following

Table of Contents and index tabs

Specifications test data and curves

Description of the equipment

Operating instructions

tnstnctjons in the methods of receiving inspection stor
age and handling

Complete installation and maintenance instructions

Assembly drawings

Parts lists

Schedule of required lubricants

Nameplate information and shop order numbers for each item
of equipment and component part thereof

List of recommended spare parts and prices

List of maintenance tools furnished with the equipment

Instruction manuals shall be guaranteed in accordance with the require
ments of the article entitled GUARAWrEE in the General Conditions
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__________________________________________________
SPEC 62.0202MOTOR
PR0JEi255

MOTOR DATA TO BE SUBMIUED

MAIWFACTURER__________________________________________ MODEL_________________________

HP______________ VOLTS PHASE ___________ _____
SERVICE FACTOR _________ ND4A DESION LETTER _____________ FULL LOAD SPEED ______________ Rpw

EML0SZJRE TYPE ______________________ FRAME SIZE _____________________________________

INSULATION SYSTO4 CLASS .STANDARO.._........SEAI.ED_A$B TDW

TD4P RISE______ BY RESISTANCE AT SERViCE FACTOR OF 1.0 _____ 1.15 _____

FIIU LOAD DIRROIT ___________________A$PS LOCUSROTOR CURRENT __________________ AMPS

SPACE NEATER IF FURMISNEDI NUMBER OF UNITS _______ UNIT RATING WATTS _____________

VOLTS PHASE ________

BEARINGS TYPE ______________________ AFRMA 1.40 RATING LIFE NOT LESS THAN ___________IRS

LUBRICATION TYPE _________________SYSTEM _____________________________________

SOUND LEVELS

SOUND POWER LEVEL OVERALL MEAN NO4.OAO SOUND PRESSURE LEVEL

RE 1D12 WATTS _______4RA RE 20 NICROPASCALS tO.0002 HIC2OSAR REFERENCE DISTANCE

FREEFIELD OFIMETER ____ 2METERS dEAFREEFIELD

TOTAL MOTOR WY___________________

FOR VLTI SPEED MOTORS

VAR$A.E TORQUE CONSTANT TORQUE CONSTANT HORSEPOWER________
MOTOR TERMINAL CONNECTION DIAGRAM NO _____________ IATTACH COPY OF DIAGRAMI

FOR %flIND ROTOR MOTORS

SEC VOLTS______ SEC Ants _______ SEC.RES OHMS H-fl AT 25 ___________
FOR MOTORS IN HAZARDOUS LOCATIONS

MOTOR ENCLOSURE SURFACE TEMPERATURE _______ AT SERVICE FACTOR OF 1.0
WILl MOTOR CONTAIN SURFACE 1ThPERATIJRE CONTROL THERMOSTAT REQUIRING CONNECTION INTO THE MOTOR
STARTER CONTROL CIRCUIT YES _____ NO ______

FOR DUST IGNITIONPROOF MOTORS MOTOR ENCLOSURE SURFACE TEMPERATURE RISE UNOER ANY A3IORMAL
OPERATING CONDITION INCLUDING OVERLOAD SINGLEPHASING ETC ASSUMING ENCLOSURE SURFACE

TDIPERAT1JRE OF 120 WHEN ABNORMAL CONOITION DEVELOPS

MINIMUM TIME TO REACH 165 _________SEtS

MAXIMUM RATE OF RISE IN SECS

-I

AODITIONAL MOTOR OATA FOR NOlORS LARGER THAN 200 HP AND FOR ALL MOTORS RATEO ABOVE OO VOLTS
SHALL BE jmirnto ON SHEETS AND

_______________

BLACK VEATCH
CDR3ULTRC ENWEER$ SHEET OF

LqR MOTOR

INFORMATION SHEET
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MOTOR ______________________________________________
SPEC 62.0202

PROJECT 9255

ADDITiONAL $QIOR P4IA TO fi SUSI4I1TED FOR MOTORS IARER Iliàfl ZQQ AND EQft

MOTORS RATED ABOVE QQ VflLTS

EFFtGIENCr PER CENT GUARANTEED

LOAD 1/2 _______ 314 4/4 _______

PalER FACTOR PER CENT GUARANTEED

LOAD 1/2 ______ 3/4 4/4 _______

MINIMUM STARTING VOLTAGE IN

PER CENT OF RATED VOLTAGE

CALCULATED

SPECIFIED ____________

OUTLINE OWG NO ___________
ACCELERATING TIME

AT RATED VOLTAGE _______________ SEC

AT MINIMUM SPECIFIED
STARTING VOLTAGE ______________ SEC

LOCXED-ROTOR PF________________ PER CENT

LOCXEDROTOR TORQUE ______________ LUFT

PULLUP TORQUE _____________________ LBFr

BREANDOWN TORQUE ___________________ LaFr

TOTAL ROTOR MT ___________________ LBS

ROTOR INERTIA ___________________ LBFT2

OPEN dR TINE CONSTANT SEC

FOR VERTICAL MOTORS
REED FREQUENCY ________________ HZ

OCTAVE BAND- MEAN NOLOAD SOUND PRESSURE LEVEL

RE 20 N1CRUPASCALS 0.0002 I4ICROBAR REFERENCE

DISTANCE OF METER _______ METERS _________

CENTER FREQUENCY HZ

31.5

5-

125

250

500

1000

2000

$000

floG

ThERMAL LIMIT CURVE WIDER LOCXED..ROTOR
ACCELERATION AND RUNNING OVERLOAD CONDITIONS
AND TINE-CURRENT CURVES DURING ACCELERATION AT
RATED VOLTAGE AND AT HIM IMWI SPECIFIED STARTING
VOLTAGE CURVE NO ATTACH CURVE

LOCNEDROTOR SAFE STALLED TIME SECS

MOTOR INITIALLY AT MAXIMUM SPECIFIED
AMBIENT TEMPERATURE

MOTOR INITIALLY AT SERVICE FACTOR
LOAD OPERATING TEMPERATURE

RATED VOLTAGE

HINIINj$ SPECIFIED
STARTING VOLTAGE

BlACK VEATCH
CONSULTING ENGiNEERS

SHEET OF

qrj MOTOR

INFORMATION SHEET
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SPEC
62.0202

MOTOR
PRO4ECT

9255

ADDITIONAL MOTOR DATA TO BE SUBMITTED FOR MOTORS LARGER THAN 200 HP AND FOR ALL

MOTORS RATED ABOVE 500 VOLTS

SPEEDTORQUECURRENT WRVES AT RATED VOLTAGE MINI1I SPEcInED

AND AT MINIMUM SPECIFiED STARTING VOLTAGE RATED VOLTAGE STARTING VOLTAGE

PER CENT OF FULL LOAD DR WRVE NUMBERS
CURRRAT TORQUE iflET

ATTACH WRVES LBFT J1PS LB-fl IMPS

AT SPEW cORRESPONDING 10 MAXIMUM TORQUE

AT 80% SPEED

AT 60% sPEED

AT LOCKED ROTOR

NUMBER OF SUCCESSIVE STARTS AT MINIMUM SPECIFIED

AT RATED VOLTAGE START MG VOLTAGE

MOTOR INITIALLY AT MAXIMUM SPECIFIED

IMEENT TThPERAIURI COLO _________________
MOTOR INITIALLY AT SERVICE FACTOR LOAD

OPERATING TEMPERAIURE HOT __________________

COOLING PERIOD REQUIRED AFTER CCWPLETION OF

ThE PRECEDING MAXIMUM NUMBER OF SUCCESSIVE

STARTS BEFORE MAKING ADDiTIONAL STARTS BASED

ON TilE FOLLOWING COOLING CONDITIONS MINUTES

MOTOR RUNNING AT SERVICE FACTOR LOAD ______________________ _________________
MOTOR RUNNING WITH DRIVEN EQUIPMENT

UNLOADED
________________________ ___________________

MOTOR OfENERGIZED COASTED TO STOP
AND LEFT IDLE ________________ _____________

FOR MOTORS FOR bAllOt DIFFERENTIAl PROTECTiON 15 SPECIFiED STATOR CONN WE _____ _____

FOR MOTORS REQUIRING INTEGRAL WATER COOLING OF BEARING OIL

FLOW OF COOLING WATER REQUIRED GPII

MAXIMUM COOLING WATER INLET TEMPERATURE ________C

FOR MOTORS CONNECTED TO EXTERNAL LUBRICANT RECIRCULATING SYSTfl4

FLOW OF OIL REQUIRED TO MOTOR BEARINGS ________SF14 AT _________C MAXIMUM AT _________ PSI

BEARING HEAT REJECTTQ TO OIL 8113/MR

OIJUET TEMPERATURE OF OIL Ft MOTOR BEARINGS MAXI1IM

FOR HORIZONTAL MOTORS RATED 1000 HP AND LARGER AT 6OO RPM AND FOR ALL NOTORS RATED 3500 HP AND

LARGER AT ALL SPEEDS

CRITICAL SPEEDS FIRST CRITICAL RPM

SECOND CRITiCAL __________ RF14

rr

BLACK VEATCH
CONSULTINO ENGINEERS

SHEET OF

Sl MOTOR

INFORMATION SKEET
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Large 36 paint News Gothic Bold

Medium 30 point New Gothic Bold

Small 24 painS News Gothic Condensed
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14 point New Gotktc Condensed
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TYPICAL EQUIPMENT INSTRUCTiON BOOK COVER

BLACK VEATCH
consulting engineers

INTERMOUNTAIN POWER PROJECT
00 DOW LA PARKWAV5 INTERMOUNTAIN GENERATING STATION

P-9255-O7OisD.i

KAtISAS CtTv MIS SOUR1 6AT4I

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

SAME

OF

EQUIPMENT

INTERMOLINTAIN

POWER
PROJECT

INTERMOUNTA1N
GENERATING

STATiON

1NTERMOUNTgpj POWER PROJECT

INTERMOUI4TAIN GENERATING STATION

INSTRUCTION BOOK
FOR

NAME OF EQUIPMENT
VOLUME NUMBERS

MANUFACTURERS NAME
MANUFACTURERS ADDRESS

BLACK VEATCH
CONSULTING ENGINEERS

XANSAS CiTY MISSOURI

VOLUME

NuMBERe

Backbone Cover

NOT
Cover Type

Backbone Type

IPI O_002253



Section ID QUALITY ASSURANCE

10.1 GENERAL As means of assuring that the performance of the work
fulfills the requirements of the contract documents the Contractor shall
establish and Implement quality assurance program

10.2 INSPECTIONS AND AUDITS The Contractors work and related records
shall Be subject to inspection and audit by the Project Manager and the
Fagineer to assure compliance with applicable requirements Upon detec
tion of noncompliance with the requirements of the contract documents
or the accepted quality assurance manual when manual is required cor
rective action may be requested by the Project Manager The Contractor
shall correct in timely manner all such deficiencies so identified

1D.3 INSPECTION AND REJECTION All materials or equipment furnished and
delivered under this Contract shall be subject to inspection If anyitems or articles are found not to meet the requirements of the speciE
eations the lot or any faulty portion thereof may be rejected Before
offering lot for inspection the manufacturer shall by his own in
spection eliminate any items which in his opinion are defective or do
not meet the requirements of the contract docun2ents The fact that the
materials or equipment have been successfully inspected tested and
accepted shall not relieve the Contractor of responsibility in the case
of later discovery of flaws or defects

LD.4 INSPECTION PRIOR TO DELIVERY For inspection at the Contractors
or subconfractoxs mill factory yard or warehouse the conditions
shall be as follows

10.41 Access The Project Manager and Engineer shall have the right to
inspect the Contractors and subcontractors work in the course of manu
facture and require such tests from time to time as he may deem advisable
providing no delay in production of acceptable materials or equipment is
caused thereby The Contractor shall furnish at his own expense reason
able facilities including tools and instruments for so doing and for
obtaining such information as the Project Manager or Engineer desires
respecting the progress and manner of the work and the character of the
materials used

10.4.2 Witness Tests Mill or factory witness tests if called for in
the contract documents shall be made in the presence of the Project
Manager The Contractor shall bear all expense of such tests except the
compensation and expense of the Project Manager and Engineer

10.4.3 Test Reports If required in the contract documents or at the
option of the ProjeŁt Manager in lieu of witness tests the Contractor
shall furnish certified factory test reports The quantities of test
reports and their submittal shall be as directed by the Project Manager
In addition all other test reports requested by the Project Manager
shall be furnished

riPp 9255 WET SCRUBBER 62.0202
022581
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ID .5 RECEIPT INSPECTION Materials or equipment purchased under this
Contraàt maf be inspeØied at the specified receiving points and there
accepted or rejected Inspection will include the necessary testing for
determining compliance with the specificatjons All expense of initial
acceptance tests will be borne by the Owner The expense of subsequent
tests due to failure of materials or equipment first offered will be
charged against the Contractor

10 QUALITY ASSURMJCE PROGRAM As means of assuring that the per
formance of the work fulfills the requirements of the contract documents
the Contractor and his subcontractors shall implement quality assurance
program for all the work The program shall be capable of providing
assurance that design purchasing manufacturing shipping storage
testing and snudnation of all equipment materials and services will
comply with the requirnents of these contract documents

10.6.1 Quality Assurance Manuals The quality assurance program shall
be doctwiented in quality assurance manual The form and format of the

quality assurance manuals ate at the discretion of the Contractor and his
subcontractors The content of the quality assurance manual may be in
the form of written descriptions of quality assurance policies proce
dures methods instructions exhibits or other quality assurance method
descriptions Controlled copies of the manual shall be submitted in
accordance with Section 1C The quality assurance manual shall be kept
current by submittal of revisions as applicable throughout the life of
this Contract

The Contractors quality assurance manual shall describe the authority
and responsibility of the persons in charge of the quality assurance
program and inspection activities The manual shall also include as
miniunim control procedures or methods

To assure design documents drawings specifications
quality assurance procedures records inspection
procedures and purchase documents are maintained

current accurate and under control

To assure that the purchased materials equipment and
services conform to the requirements of these docu
ments

To assure receipt inspection inprocess inspection
examination testing and checkout

To assure adequate inspection of subcontracted work

To assure the quality of special processes such as

welding heat treating hot forming and nondestructive
testing

IP 9255 WET SCRUBEER 62.0202
120180
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to assure that proper methods are employed for the

qualification of personnel who are performing welding
and nondestructive examinations

to assure the proper documentation control and dis
position of nonconforming materials

.slibntio f_e jnjtets and

i014ni sazA
ID.6.2 Inspection Teat Outline Prior to starting any fabrication
the Contractor shall submit detailed inspection and test outline for
the work Inspection and test outlines shall be submitted in accordance
with Section 1C

The inspection and testing outline shall list the major components of the

work subassemblies final assemblies and each inspection and testing
point for each of the items identified The outline shall include the
Contractors plan for inspecting subcontractors work including Inspec
tion by the Contractor at his subcontractors facilities The Contractor
shall inspect the work of subcontractors to the extent necessary to

assure that proper materials and equipment are furnished and that fabri
cation and erection are accomplished in accordance with the contract
documents

The Contractor shall keep the Project Manager informed of the progress of
the work and shall notify the Project Manager prior to the start of
manufacture and at least 10 working days in advance of the appropriate
times for inspections and testing when such inspection and test points
have been designated by the Project Manager for witnessing The work
shall not progress ISOÆast the Project Managers designated witness

point until the Project Manager has inspected the work or witnessed the

designated test or the Project Manager has waived his right to perform
an inspection or to witness test

10.7 FIELD PROJECT QUALITY ASSURANCE ENGINEER The Contractors organi
zation shall be staffed in the field with an engineer experienced in

quality assurance work who shall be designated as the Field Project
Quality Assurance Engineer It shall be his responsibility to assure
that the tests examinations qualifications and record keeping re
quirements of this Contract are being Implemented by the Contractors
organization His position in the Contractors organization shall be

free of the influences of project cost and project schedule Ha shall
have the authority to reject defective work performed by the Contractor
and his subcontractors and to require the Contractor to take corrective
action

10.8 RELEASE FOR SHIPMENT The Contractor shall not ship materials or

equipment until they are released by the Project Manager The Contractor
shall notify the Project Manager in advance of shipment as specified in

Addendum No
Addendum No
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the article entitled PRESUPMENT INSPECflON in the General Equipment
Specifications section Failure to comply with these shipment release
and inspectiQn requirements may be cause for rejection of materials or
equipment

10.9 NONCONFORMMICE REPORTS._ rzissaez .ar_hs dulz authorized
a2nss_4al_hnce1s_t
shall rcvida .sn.S Sh2n ocjP 0Epj-s-aS0aC2PoPnseJa zhc the cs.atsnse_sad use of ienYaca esthau MtrennszeArsdarppn .sen_rqijyjnthEchas ialean ject toa2proval
the Pro jct Maua1er

Addendum No
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Section IX ELECTRiC WTORS

1E4 GENERAL Except for valve and damper nkltor operators specified in
Section iF these motor specifications are applicable to afl electric
motors furnished under these specifications Motor Specification and
Data Sheets have been included in this section as required Any motors
for which Motor Specification and Data Sheets have not been included but
which are required for operation of the equipment shall be furnished
The bidder shall list in his proposal all motors being furnished

In case of conflict between the requirements of the various parts of
these specifications the requirements of the different parts shall
govern to the extent of such conflict in the following sequence inanda-
tory governmental regulations codes and standards Motor Specification
and Data Sheets iten included individual equipment technical sections
this motor section the referenced industry codes and standards

IZ.2 CODES AND STANDAR1S All motors shall conform to applicable stand
ards of ANSI IEEE NEMA and AFENA except where modified or supplented by these specifications In case of conflict between any of the
industry standards relative to manufacturing requirements covered in
these specifications only by reference to the standards the requirements
of NEMA shall govern An equipment and materials shall be in accordance
with the applicable requirements of the Federal Occupational Safety and
Health Standards

IE.3 SUESECTIONS The following subsections contain technical require-
ments applicable to motors furnished under these specifications

Subsection lEt 460 VOLT INTEGRAL HORSEPOWER
MOTORS

Subsection 122 FRACTIONAL HORSEPOWER MOTORS

Special requirents for individual motors and specifications for special
application motors are included in the individual specification technical
sections as required

12.4 RATING Except as specified otherwise herein the maximum horse
power required to drive the furnished equipment under specified design
load conditions shall not exceed the values tabulated below

Maximum Design Load Hp
Motor Divided by

Service Factor Motor Nameplate ap

1.0 0.87
1.15 1.0

9255 WET SCRUBBER 62.0202
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Except as specified otherwise herein ac motor voltage ratings with re
lation to horsepower shall be in accordance with the following

Horsepower Volta Phase

Below 3/4 U.S

3/4 thru 349 460

Motors rated 350 horsepower and above will be furnished under separate
specifications

Variations from motor design voltages specified unst be acceptable to the
Engineer

Motors shall be designed for full voltage starting and frequent starting
where required and shall be suitable for continuous duty in the speci
fled ambient Intermittent duty motors may be furnished where recognized
and defined as standard by the equipment codes and standards and accepta
ble to the Engineer Motors shall be sized for an altitude of 4700 feet
above an sea level

LLS TORQUE CRRACTISTICS Except as specified otherwise in the
individual subsections or technical sections the torque characteristics
of all induction motors at any voltage from 85 per cent rated voltage to
110 per cent rated voltage or the starting conditions indicated on the
Motor Specification and Data Sheets shall be as required to accelerate
the inertia loads of the motor and driven equipment to full speed without
damage to the motor or the equipment

LE SPECIfiCATION TRANSMITTAL The Contractor shail be responsible for
transmitting copies of this section including the appropriate motor
subsections Motor Specification and Data Sheets and motor related data
from Section lB and the specification technical sections to each motor
manufacturer furnishing motors for the driven equipment

IF 9255 WZT SCRUBBER 62.02023
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Subsection 1E1 460 VOLT INTEGRAL RORSEPOWER bT0RS

1E1.1 DESIGN AND CONSTRUCTION Design and construction of each 460 volt
integral horsepower motor shall be coordinated with the driven equipment
requirements and shall be as specified herein and on the 1tor Specifi
cation and Data Sheets

tEl ameplates All motor nameplate data shall con.fon to NA MG
requirements The following additional nameplate data shall be included

Starting limitations if any
Direction of rotation and voltage sequence as specified later
AFBNA bearing identification number for motors furnished with

rolling element bearings

ill motor nameplates and attachment pins shall be corrosion resistant
metal1

1E1.1.2 Service Factor For all motors 200 horsepower or less furnished
with sen-ice factor greater than 1.0 the service factor shall be in
accordance with NthA MC 112.47

For all motors rated above 200 horsepower furnished with service factor
greater than 1.0 the motor nameplate shall indicate the horsepower rat
ing at 1.0 sen-ice factor and the service factor The motor shall be
designed to provide continuous horsepower capacity equal to the rated
horsepower at 1.0 service factor multiplied by the specified motor serv
ice factor without exceeding the total limiting temperature rise stated
in these specifications for the insulation system and enclosure specified

1EL.l.3 Enclosures All motors shall be selfventilated unless speci
fied otherwise

A1uminun enclosure parts are not acceptable

The fan covers of totally enclosed fan cooled and totally enclosed tube
cooled motors shall meet MC requirements for fully guarded
machine

IEI.l.3.1 Totally Enclosed tors Totally enclosed motors shall be
furnished with drain holes and rotating shaft seals Drain holes shall
be provided with CrouseEinds Type ECD Universal combination water
drainbreather plugs or acceptable equal

Totally enclosed fan cooled motors shall have cast iron frames bearing
brackets and terminal housings Totally enclosed tube cooled motors may
be furnished with pressed steel frames if cast iron frames are unavailable

LIP 9255 WET SCRUBBER 62.0202
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Zxternal cooling fans for fan cooled motors shall be fabricated of brass
bronze aluminum alloy containing not more than 0.2 per cent copper
malleable iron or plastic All plastic fans shall be fabricated of
reinforced therDzsetting plastic and shall be approved by Underwriters
Laboratories Inc

IEL 1.4 Insulation and Windin All insulated windings shall have
Class nonhygrosiopic insulation systems rated for temperature rise and
ambient temperature in accordance with NA NC standards for the insu
lation class specified

Where motors with Class insulation are not available motors may be

furnished with Class insulation provided the temperature rise is in

accordance with NEMA MC values for Class insulation and provided all
other requirements are as specified including bearing life and sealed
insulation

All insulated winding conductors shall be copper.

Where sealed insulation system is specified two additional dips and
bakes of epoxy varnish or vacuuimpresaure impregnation shall be included
to provide premium insulation for random windings Sealed insulation
for formed coil windings shall be In accordance with the requirements of
NEMA NC standards

The insulation resistance corrected to 40 shall be not less than motor
rated kVl megohms for all windings

IElal.5 Temperature Rise The observable temperature rise measured by
resistance for all motors having service factor greater than 1.0 when

operating at the service factor load shall not exceed that rise which

applies for motors having service factor of 1.0

When ambient temperatures greater than 40 are specified the observable

temperature rise shall be reduced in accordance with NEMA MG standards

IEJ.1.6 Space Heaters All motors furnished in NEMA 180 Frame Series or

larger shall have space heaters

Space heaters shall be rated 120 volts singlephase 60 hertz

The heaters shall be provided inside the motor enclosure in location
suitable for easy removal and replacement. Beaters shall be located and
insulated so they do not damage motor components or finish

Space heaters shall be sized as required to maintain the wtor internal

temperature above the dew point when the motor is idle The space heat
ers shall not cause winding temperatures to exceed rated limiting values
nor cause thermal protective device over temperature indication when
the motor is not energized

9255 wgr SCRUBBER 62.0202
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Space beater leads shall be stranded copper cable with 600 volt insu
lation and shalt include terminal connectors

Space heater sheaths shall be of corrosion resistant nonoxidizing
material and shall have thickness not less than 0.025 inch

lEl.l.7 Terminal Housings iI4jXd Serrate terminal housings for
motor power lei4i and accessory leads shall be furnished on all motors

All terminal housings shall be externally mounted on the motor frame en
closure

Terminal housings for totally enclosed motors shall be cast iron Hous
ings shall be diagonally or longitudinally split with gasket between
the split halves of the housing Each housing shall have threaded

opening to provide watertight rigid connection with the conduit and

shall be designed for rotation in 90 degree increments or have provi
sions included otherwise to receive conduit from any of four directions
Nonconducting motor lead positioners and gaskets shall be furnished
between the housing and the motor frame All motor leads located in the

housing shall have terminals and shall be permanently numbered for ease
of identification

Motors furnished in NEMA 320 Frame Series and larger shall have terminal
housings designed and constructed to permit motor removal after instal
lation without disconnecting raceways from the terminal housings

All motor power lead terminal housings shall be at least one size larger
than normally furnished as standard In addition terminal housing mini
mum volume miniawn cover opening dimension and minimum size of conduit
entrance opening shall be in accordance with the following table

Maximum Terminal Rousing Minimum Requirements
Rated flotor Nominal
Full Load Useable Cover Conduit
Current Volume Dimension Opening
amperes cubic inches inches inches

3.4 12 13/4 3/4
7.6 16 3/4

14.0 33 27/8
21.0 44 11/4
40.0 72 35/8 11/2
63.0 100 35/8
96.0 130 41/2

120 216 21/2
200 500

272 900 81/5
395 900 81/5

Addendum No
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IE1 1.8 Leads Motor power leads and space heater leads shall be wired
into the motor terminal housing All motor leads and their terminals
shall be permanently marked in accordance with the requirements of NEX
MG Part Each lead marking shall be visible after taping of the
terminals

All motors rated 100 horsepower and larger all motors furnished with
unidirectional blowers and all vertical motors shall have the direction
of rotation marked by an arrow mounted visibly on the stator frame near
the terminal housing or on the namopi.ate and the leads marked for phase
sequence Ti T2 T3 to correspond to the direction of rotation and
supply voltage sequence

Leads for dual voltage rated or for multispeed motors shall be easily
connected or reconnected in the terminal housing for the operating volt
age or for the specified speeds Permanent instructions for making these
connections shall be furnished inside the terminal housing or on the
motor frame or nameplate

1EJ.l.9 Tendnals Cable type leads shall be provided with compression
type terminal connectors Connector type shall be coordinated with
incoming power supply cable size and material as listed in the table
following Incoming power supply cable size and material will be fur
nished later Terminal connectors shall be as follows or acceptable
equal

Burndy Terminal Connector
Power Supply Cable Size Cogper Aluminum

AWO and smaller

ASiC thru 4/0 ASiC TA TA-ATN
250 Mcm and larger YA2N YA-A-ZNTN

1EI.1.10 Ground Connectors Each motor shall be furnished with ground
ing connector attached to the motor framo inside the motor power lead
terminal housing The grounding connector may be lug or terminal or
other acceptable grounding connector Grounding connector size shall be
coordinated with motor full load amperes as follows

Pull Load Ground Connector
Motor Amperes Range ASiC

thru 21 12 thru 10

22 thru 40 10 thru
4lthru 65 8thru
66 thru 156 6thru

157 thru 240 thru

241 thru 400 thru 1/0
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1Z1.1.11 Bearings The type of bearing furnished shall be as specified
on the Motor Specification and Data Sheet

Thrust bearings for vertical metors shall be capable of operating for
extended periods of time at any of the thrust loadings imposed by the
specific piece of driven equipment during starting and normal operationwithout damage to the bearing the nnor frame or other metor parts

IE1 .1.11.1 Sliding type Bearinz Sleeve bearings for horizontal metors
shall be oil ring lubricated type The oil ring shall be onepiece con
struction split type construction will not be acceptable The bearingsend bells and bearing housings shall be split type when available for
the frame and enclosure specified Air gap measurement holes or other
acceptable means shall be provided in e.ath trtor end enclosure for check
ing air gap of sleeve bearing sxtors

Sleeve bearings on horizontal metors shall be designed and located cen
trally with respect to running magnetic center to prevent the rotor
axial thrust from being continuously applied against either end of tbe
bearing The uttors shall be capable of withstanding without damage the
axial thrusts that are developed when the nztor is energized

1E1.i.1l..2 Antifriction Bearings Crease or oil lubricated antifriction
radial and thrust bearings shall be designed and fabricated in accordance
with AEtNA standards to have ainimunt Ll0 rating life of not lass than
130000 hours under the load speed and thrust requirements for direct
coupled service and not less than 42500 hours for belt or chain connected
service Crease lubricated radial bearings shall be doubleshielded

Motors furnished with spherical roller thrust bearings shall also be fur
nished with deep groove radial guide bearings The guide bearings shall
be locked to the shaft so that the guide bearing will take upward thrust
and to assure that the thrust bearing is always loaded If spring-.loading
is furnished the guide bearing shall not be preloaded during normal
operation Bearings shall be grease lubricated unless the specified
speed and throat require oil lubrication for the specified rating life

Stacked antifriction bearings will not be acceptable except as vertical
thrust bearings in frame sizes up through NEMA 680 Series totally enclosed
type enclosures Where stacked bearings are furnished matched pair
precision tolerance bearings with flush ground sides shall be provided
Bearing seats on the shaft and in the bearing housing shall have accuracy
equal to that of the bearing

Motors furnished with rolling element bearings shall have the AFBMA
bearing identification number indicated on nameplate attached to the
actor frame

IPE 9255 WET SCRUBBER 62.0202
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1EX.1.113 Bearing Lubrication System Lubrication for oil lubricated
bearings shall be furnished by an internal lubricant recirculation system
on reservoir capacity and ventilation of the bearing housing and oil
reservoir shall be as required to adequately maintain proper cooling of

the oil and bearings

lEl 1.11 Miscellaneous Bearing Requirements All bearing ircuntings
shall be designed to prevent the entrance of lubricant into the motor
enclosure or dirt into the bearings and shall be provided with pipes and

drain plugs

Fittings for grease lubricated bearings shall be arranged for safe easy
relubricat ion from the outside of the motor while the motor is in serv
ice Filler caps for oil lubricated bearings shall be arranged for safe
easy addition of lubricant from the outside of the motor while the motor
is in service

All oil lubricated bearings shall be provided with oil level sight glasses
marked for required oil level at motor running and standstill Plastic

sight windows or bottles shall be of material not adversely affected by
continuous exposure to sunlight Sight glasses shall be Gits Style PC
380 Series Style BTJ20 tedeco PINS or acceptable equal Stationary
labyrinth seals shall be bronze material

Insulation shall be provided when required to prevent circulation of

shaft current on bearings

Bearings and bearing housings shall be designed to permit disassembly in

the field for inspection of the bearings or removal of the rotor

Bearing lubricants shall contain corrosion inhibitor The type and

grade of lubricant shall be indicated on naplate attached to the

motor frame or end shield adjacent to the lubricant filling device The

Contractor shall furnish all lubrication information required to assure

proper equipment startup and subsequent bearing maintenance

lEl.1.12 Rotors All induction motors shall have squirrelcage rotors
Rn tors shall be adequately sized to avoid overheating during acceleration
of tha motor and driven equiputnt Rotors not of integral diecast con
struction shall be furnished with copper or copper alloy cage material

All motor rotating components shall be dynamically balanced after mount
ing on the shaft Motor vibration shall not exceed the peaktopeak
amplitude values given in NEMk MG standards when ansured in accordance
with those standards In addition .the magnitude of vibration values for

twicetheline frequency vibrations shall not exceed 0.5 mil

9255 WET SCRUBBER 62.0202
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LEI.1.13 Shafts Where shipment permits motor output shafts shall be
complete with motor half coupling mounted connected to the driven equip
ment and adjusted ready for operation Where motor size prevents ship
ment with motor connected to driven equipment the motor half coupling
shall be factory mounted for field connection to the driven equipment

The output shafts of motors furnished with sleeve bearings shall be cir
cumscribed with permanent marks indicating the actor magnetic center and
end float limits when level and running at rated speed permanent
identified reference point shall be indicated or attached to the bearing
housing or shaft seal The markings shall be easily identifiable for use
during motor installation

For horizontal sleeve bearing motors the rotor end float and coupling
end play shail be in accordance with NEHA MC 114.37 The minimum rotor
end float in fractions of an inch and the maximum diameter in inches of
the lathe center in the shaft extension shail be indicated on the motor
dimensional outline drawing

LEI.1.14 Torque Characteristics Unless specified otherwise motors
rated 200 horsejiower and less shall have torques and lockedrotor current
in accordance with NEHA MC Part 12 for the specified design classifica
tion For motors rated above 200 horsepower the torques in per cent
full load torque at rated voltage and frequency shall be not less than

200 breakdown 85 pulLup and 100 starting Lockedrotor kS/A/hp at

rated voltage and frequency shall not exceed 5.77 for motors rated above
200 horsepower

LEI.1.15 Critical Speeds Motors shall be designed to keep torsional
and rotational natural frequencies of vibration at least 25 per cent
above the motor rated speed ranges to avoid resonant vibration over the

operating speed range of the equipmentmotor unit

tEl 1.16 Temperature Detectors Where specified on the Motor Speci
fication and Data Sheets bearing temperature detectors complete with
detector head and holder assemblies as required shall be furnished in

accordance with the applicable requirements of ANSI C96.l and IEEE 119

standards

All temperature detectors shall be ungrounded with detector leads wired
to terminals furnished in the bearing detector heads or condulets
grounding terminal for each temperature detector shall be included with
the detector lead terminals The grounding terminals shall be provided
with internal wiring to coimmn ground connection in each head or condulet
The internal wiring shall be removable

Thermocouple type temperature detectors shall be single element ungrounded
of the ISA type specified in Section lB Thermocouple extension wire
shall be solid 18 ASIC or larger

tIPP 9255 WET SCRITBBER 62.0202
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The detector temperaturesensitive tip shall be hermetically sealed and
held in intimate contact with the outside diameter of the bearing babbitt
not over 1/8 Inch from shaft surface of bearing babbitt for sleeve bear
ings and on the outer race or in close proximity to the bearing metal
for antifriction bearings The Contractor shall submit drawings to the
Engineer indicating the detector location and mounting

Thermocouple type detectors for bearings shall be insulated with megne
slum oxide packed in stainless steel protective sheath

lEl 1.17 Sound LeveL The motor sound level shall be selected by the
Contractor to conform with the overall motordriven equipment assembly
sound level requirements which are included elsewhere in these specif
cations but in no case shall the average noload sound pressure level

re 0.0002 dyne/cm2 produced by the motor exceed 90 dBA free field at
feet for motors rated 200 horsepower and less and at feet for motors

rated above 200 horsepower

In addition to conformance with the specified overall sound pressure
level single frequency noise regardless of cause or source shall not
exceed levels which are irritating or which can produce damage to the
human ear

Sound reduction baffles mufflers and materials shall be contained
within the motor enclosure except external fan mufflers may be furnished
on totally enclosed fan cooled motors

1EJ.2 QUALITY CONTROL TESTS AND INSPECTIONS Each motor shall be tested
and inspected at the manufacturers factory to determine that it is free
from electrical or mechanical defects and to provide assurance that it
meets the requirements of these specifications Test procedures shall be
in accordance with IEEE No llZA Test Procedure for Polyphase Induction
Motors and Cenerators

1E1.2.1 Tests and Inspections Routine tests as listed in NEMA MG
12.51 shall be performed on each motor The following additional tests
and inspections shall be performed on motors 50 horsepower and larger

Measurement of winding resistance
Inspection of bearings and bearing lubrication system

Five copies of reports of the tests and inspections for each motor
50 horsepower and larger shall be submitted to the Engineer prior to

shipment of the motor from the manufacturers factory

9255 WET SCRUBEER 52.0202J

120180

1E18

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002267



IE1 DRAWINGS AND ENGINEERING DATA Motor dinnsional drawings shall
include the following information in addition to the requirements listed
hereinbefore and in Section lC

For all tors

Rotor weight and actor total weight

For horizontal sleeve bearing actors

The limits of travel for rotor end play from the

bearing end float center position

For vertical actors

Center of gravity location and actor deflection
at center of gravity if actor is supported on
base as cantilever beam in horizontal position

Reed frequency cycles per second

IEI.4 MANUFACTURERS Motors which are not located in hosedown or high
humidity areas shall be as manufactured by one or acre of the following
or acceptable equal

Brown Boveri

Century
General Electric Model PSA Cast Iron
Louis Allis
Reliance

SiemensAllis AllisChalmers
U.S Motors

Westinghouse

Manufacturer and ncdel of actors located in hosedown or high humidity
areas and ail pump and mixer drive actors shall be as follows or an
acceptable equal

Baldor Electric Model Dirty Duty
General Electric Model Severe Duty Cast Iron

Louis Allis1 Model Chemical
Reliance Model Sfl or

SieacnsAllis AllisChalmers Model Chemical Duty/Severe Duty
U.S Motors Model CorroDuty
Westinghouse Model Mill and Chemical MAC LifeLine

All wtors shall be furnished In complete accordance with the require
ments of these specifications

9255 WET SCRUBBER 62.0202
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Each motor shall be designed and constructed in accordance with Section iS
and the following requirements

Type Squirrelcage induction

Voltage 460 volta phase 60 hertz

NfA design letter Design

Service Indoor

Mounting Horizontal

Ambient temperature range minimum 50 maximum Pump
drive motors mixer motors and

drive motors for blowers located
on the scrubber ground floor may
be rated for 40 maximum

Enclosure type Totally enclosed fan cooled All motors with
NEMA 449 frame size or larger which are not
available with totaliyencloeed fan cooled en
closures shall have totallyenclosed tube cooled
enclosures

Insulation Sealed

Bearing type and bear
big lubrication system Grease lubricated autifriction bear

ings in NEMA 440 Series frame sizes
and smaller oil ring lubricated
selfcooled split sleeve bearings
in frame sizes larger than RENA 440
Series

Shaft Solid

The shaft shall be furnished with corrosion resistant
treatment or shall be of corrosion resistant material

Motors 300 horsepower and above shall be furnished with the

following temperature detectors

Bearings Thermocouples

BLACK VEATCH PROJECT 9255

COfluLflaa
ALL RORIZONTAL Z$Q 460 I2TECRAL HP MOTORS SPEC 62 0202

fSjj MOTOR SPECIFICATION AiD DATA SHEET

Addendum No lEllO
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Each tor shall be designed and constructed in accordance with Section tE
and the following requirements

Type Squirrelcage induction

Voltage 460 volts phase 60 hertz

NEMA design letter Design

Service Indoor

Mounting Vertical

minimum 50 maximum Pump
drive tors mixer ffctors and
drive tors for blowers located

on the scrubber ground floor may
be rated for 40 maximum

Enclosure type Totally enclosed nonventilated or totally
enclosed fan cooled

Insulation Sealed

Bearing types Angular contact thrust bearings and deep
groove radial guide bearings

Bearing lubrication system Grease

Shaft Solid

The shaft

treatment

rial

shall be furnished with corrosion resistant
or shall be of corrosion resistant mate

BLACK VEATCH PROJECT 9255

COUSULTIMO ENGIREEIIS
ALL VERTICAL 460 INTEGRAL HP MOTORS SPEC 62.0202

fSJ MOTOR SPECIFICATION AND DATA SHEET

lElll
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Subsection 1EZ FRACTIONAL HORSEPOWER MOTORS

1E2.l MOTOR EATING SERVICE FACTOR AND NAMEPLATE DATA Motor rating
service factor and nameplate data shall conforni to the requirenents of
NthÆ MG standards

Motor nameplate horsepower ratings shall not be exceeded when the equip
ment is operating within the limits of the design conditions specified
The zttor loading shall not exceed the motor service factor rating on
startup conditions or at the equipment maxin load point

IZZ.2 DESIGN AN CONSTRuCTION The type design and construction of

each motor shall be coordinated with the driven equipment requirements as
specified in the individual technical sections

1E2.2.L Enclosures All motors shall be selfventilated Fully guarded
enclosures shall be furnished on all it tot enclosure types having acces
sible moving parts other than shafts

Motors shall be totally enclosed unless specified otherwise Frames
brackets external terminal housings where furnished and fan covers for
fan cooled motors shall be cast iron

All exposed metal surfaces shall be protected where practical with
corrosion resistant polyester paint or coating Exposed unpainted and

uncosted surfaces shall be of corrosion resistant metal Enclosure
exterior and interior surfaces air gap surfaces and windings shall he

protected with corrosion resistant epoxy paint or coating

1E2.2.2 Insulation and Windings Motors shall have sealed Class non
hygroscopic insulation The sealed insulation specified shall include
two additional dips and bakes of epoxy varnish or vacuum impregnation
Sealed Class insulation is acceptable tonly where Class is unavaila
ble Unless specified otherwise all motors shall be for operation in

50 ambient

Where motors with Class insulation are not available motors may be

furnished with Class insulation provided the temperature rise is in

accordance with NEMA MC nines for Class insulation and provided all
other requirements are as specified including bearing life and sealed
insulation

All insulated winding conductors shall be copper

The insulation resistance corrected to 40 shall not be less than motor
rated kVl megohms for all windings

9255 WET SCRUBBER 62.02021
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1E22.3 Terminal Housings Externally mounted terminal housings shall
be diagonally split for easy access to the motor leads and designed for

rotation in 90 degree increments gasket shall be furnished between
the halves of the housing Motor leads shall be completely wired into
the externally mounted terminal housing

IEZ.2.4 Leads Terminal and lead details including identification di
mens ions and locations of terminal housings terminal boards combination

spade screw or stud terminals and terminal spacing shall be in accords
ance with NEMA MG and MG standards Where supplied terminal boards

shall be fabricated on nouhygroscopic material

The leads of dual voltage rated or multiapeed motors shall be easily
connected or reconnected in the terminal housing for the operating volt
age or for the speed specified Permanent instructions for making these
connections shall be furnished inside the terminal housing or on the

motor frame or nameplate

1E2..2.5 Terminals Cable type leads shall be provided with Burndy
Type TA or acceptable equal compression type connectors

1E2.2.6 Ground Connectors All motors including those with resilient

tirnntings shall be furnished with ground connection in accordance with
NE2fA MG 22.09 ground connector shall be provided inside the motor
terminal housing for 12 AWG grounding cable

1E2.2.7 Bearings All bearings shall be selflubricating shall have

provisions for relubrication and shall be designed to operate in any
position or at any angle Onepiece sleeve bearings with wick lubrica
tion shall be furnished where available Doubleshielded grease lubri
cated ball bearings shall be furnished where sleeve bearings are not
available or where axial thrust load exceeds 20 pounds

All bearing mountings shall be designed to prevent the entrance of lubri
cant into the motor enclosure or dirt into the bearings and when re
quired shall be fitted with pipes drain plugs and fittings arranged
for safe easy relnbrication from the outside of the motor while the

motor is in service

1E2.2.8 Rotors All induction motors shall have squirrel-cage rotors

adequately sized to avoid overheating during acceleration of the motor
and driven equipment Rotors shall be dynamically balanced

1E2.2.9 Shafts Shafts of motors shall be furnished with corrosion re
sistant treatment or shall be of corrosion resistant metal

1E2.2.10 Starting Switches Starting switches where required for sin
gle phase motors shall provide quiet positive action at the proper
opening and closing speed

IPP 9255 WET SCRUBBER 62.02021
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122.2.11 Capacitors Capacitors as required shall be furnished in
removable metal enclosures mounted on the motor frame Lack washers
shall be provided under the heads of the enclosure hoiddown bolts

122.2.12 Thermal Protection Manual reset thermal protection for both
stalled rotor and overload protection shall be furnished on all tors
where available unless specified otherwise in the individual technical
sections

1223 ASS3LI All motors shall be completely assembled with the

driven equipnmnt lubricated and ready for operation

122.4 QUALIT CONTROL TESTS AND INSPECTIONS Each motor shall be tested
and inspected at the manufacturers factory to determine that it is free
from electrical or mechanical defects and to provide assurance that it

meets the requirements of these specifications Test procedures for

single phase fractional horsepower motors shall be in accordance with
IEEE No 114 Test Procedure for Singlephase Induction Motors

122.5 MANUFACTURERS Manufacturer and model of motors shall be as fol
lows or an acceptable equal

General Electric Model Severe Duty
Reliance Model SIT or IT
U.S Motors Model CorroDuty
Westinghouse Model Mill and Chemical MAC LifeLine

These motors shall be furnished in complete accordance with the require
ments of these specifications

9255 WET SCRUBBER 62.0202
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Section 12 VALVE AND DANIEl MOVE OPERATORS

12 GENERAL Ercept as indicated otherwise these specifications are
applicable to all valve and damper motor operators furnished

The electric motor operators shall be designed especially for heavyduty
power plant valve and damper service and shall be Rotork as manufac
tured by Rotork Inc or Limitorque as manufactured by Philadelphia
Gear Corporation Valve and damper motor operators shall have all metal

gear trains Fiber gears are not acceptable for the transmission com
ponents developing output effort

Valve and damper operating speeds and differential and static pressures
when specified by the Engineer are included in the technical sections of
these specifications Where the valve and damper operating speeds and
differential and static pressures are not specified by the Engineer the

operating speeds and torques sb-all be coordinated by the Contractor with
the equipment requirements and shall be acceptable to the Engineer

12.2 CODES AND STANDARDS Operator motors shall be designed and fabri
cated to cinfors to the applicable requirements of NEMA ANSI AflMA and
IEEE standards and shall be selected and applied for the equipment duty
service in accordance with the requirements of NEMA MG and MC stand
ards and NEC All equipment furnished under these specifications shall
conform to the applicable requirements of the Federal Occupational
Safety and Resith Standards

11.3 RATING DESIGN AND CONSTRUCTION Motors shall be designed for

high torqui reversing service in 50 ambient temperature Motors
shall have Class nonhygroscopic insulation sealed with two additional
dips and bakes of epory varnish Temperature rise shall not exceed 70
rise by resistance in 50 ambient for the time rating furnished

Motors shall be rated 460 volts phase 60 hertz unless otherwise
indicated in the technical sections of these specifications

Motor starting torque shall not be less than 500 per cent of rated full
load torque The motor dma rating for normal opening and closing service
shall be not less than whichever of the following is greatest

As required for three successive openclose operations
As specified elsewhere
As required for the service
Not less than 15 minutes

Where specified or necessary for the service valves and dampers designed
for modulating service shall have motors rated for continuous duty and
for frequent starting and stopping service

tIP 9255 WET SCRUBBER 62.0202J
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Sufficient torque shall be provided to open or close the valve or damper
against masin differential pressure and static pressure at 90 per cent
niinal voltage for at motors

Mo ton aba be furnished with cast iron or tee totally enclosed
nonventitated weatherproof duettight enclosures suitable for outdoor
service Doubleshielded grease prel.ubricated regreaseale anti
friction bearings having 4BML minimum Ll0 rating life of not less than
15000 hours shall be furnished Motor leads shall be terminated in the
limit switch compartment

LU motor operators shall be supplied with 120 volt at single phase
space heaters located in the Unit switch compartment Motor operators
provided with motor 71/2 horsepower or larger shall also be supplied
with 120 volt at single phase space heaters located in the motor5
Motor space heater leads shall be terminated in the limit switch cat
partinent Motor operator enclosures shall be equipped with drain plugs
Drain plugs shall be CrouseBinds Type ECD Universal combination water
drainbreather type or acceptable equal

Control circuits shall operate on nominal 120 volts ac single phase
Pushbutton stations or reversing starters shall not be furnished with
motor operator units The motor operators shall be designed for raizote
maintained type open or closed control

handteel and position indicator shall be provided for manual operation
of each valve or damper Provisions shall be made for manual engagement
of the handwbee at any time except when the uctor is energized during
which time the handwheel shall be automatically disengaged

Motor operators aba be designed for installation in any position with
out lubricant Leakage or other operating difficulties

LF.4 REQUIRDENTS APPLICABLE ONLY TO ROTORC MOTOR OPERATORS Each

motor operator shall provide the following switch functions in each
direction of travel

Position limit switch

Two auxiliary switches at end of travel

Three auxiliary switches adjustable to trip at any point at
and between the fully open and fully closed positions

tIPP 9255 WET SCRUBBER 62.0202
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Torque and thrust lands in both closing and opening direc
tions shall be limited by torque limit switches Each

torque switch shall be independently adjustable and shall
permit settings betnen rated full toad torque and 40 per
cent or less of that value The means shall be provided to

prevent nuisance tripping of the opening torque switch
caused by transient high loads during the initial unseating
period similar device shall be provided for the closing
torque switch on those valves and dampers itere backseating
of the valve or damper is recommended by the valve or damper
manufacturer

The nctor operator limit switches and torque switches shall be wired in

accordance with the Rotork Motor Operator Limit Switch Development draw
Lug included as part of this section or the manufacturers alternate

system acceptable to the Engineer

17.5 RutWENTS APPLI.CABLE ONLY TO tmnoRQuE IOTOR OPEUTORS Each
motor operator shall have four rotary drum limit switches each capable
of being set to trip at any point between fully open and fully closed

positions Each rotary drum limit switch shall have two normally open
and two normally closed contacts Double torque limit switches for the
motor operator shall be provided to limit opening and closing thrust

Selflocking gearing or springloaded operators shall be furnished to

compensate for excessive thrusts and to prevent repeated reverse opera
tion of the motor

Operation of limit switches and torque switches contact development and
internal wiring of all Limitorque operators shall be in accordance with
the Limitorque Operator Wiring Diagram which is part of these specifica
tions

lP.6 QNTRACTORS RESPONSIBILIfl FOR SPECIFICATION TRANSMtTtM The
Contractor shall submit copy of entire section VAlVE AND DAMPER

MOTOR OPERATORS along with related data fran Section lB and the speci
fication technical sections to the motor operator supplier with the

purchase order for motor operators
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LIMIT SWITCHES

CONTACT INTERMEI

1515

57

17-18

8-9

10Il

1213

19-20

21-22

2829

3031

2425 OPEN TORQUE SW

2627 CLOSE TORQUE SW

BUCK VEATCH
cassutuui iasuu _________________________________

R0TOR MOTOR OPERATOR LIMIT
SWITCH CONTACT DEVELOPMENT
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SPECIAL CONDITIONS

SC.I GENERAL These Special Conditions are nontechnical in nature and
shall supplement the General Conditions in the administration and regu
lation of field erection work performed under these specifications

SC.2 CONSTRUCTION MANAGEMENT The coordination of all field construc
tion will be under the direction of the Construction Manager who will be
responsible for coordinating work between various contractors and for

resolving any conflicts between contractors regarding scheduling or
coordination

meeting of the Construction Managers 1h Prjact aaeL and all con
tractors at the site will be held each week at the time and place desig-
mated by the Construction Manager The purpose of the weekly meeting
will be for the scheduling and coordination of each contractors cvork

within the requirements of the overall project In the event conflicts
arise between contractors concerning scheduling or coordination the
Construction Manager will make the final decision resolving the conflict
The Contractors superintendent shall attend each weekly meeting as

required by the Construction Manager

Contractor

deliver schedule and 01eiap_o srcSi2p_aLe.fiL
s%nificant mottnse_t hs 1aez and the Contractor shall be respons
ble for performing his work in accordance with the specified construction
schedule If at any tine the Contractors work is behind schedule the

Contractor shall increase his forces work overtime or otherwise accel
erate his operations to comply with the schedule and shall put into

effect definite procedures for getting the work back on schedule at

otLatarLs_cRsS The proposed procedures shall be subject to the Con
struction Managers approval or modification The procedures adopted
shall be put into effect immediately

The Construction Manager will not be responsible for the assignment of

personnel or obtaining materials or supplies or for any other services
to the Contractor except the coordination of work between contractors and
as specifically set forth in the contract documents

The Contractor shall prepare and submit to the Construction Manager
daily Contractor/Subcontractor Personnel Summary Report This report
shall be broken down into supervision and individual craft classifica
tions The report shall indicate the total number of personnel by
classification on the payroll of the Contractor and each subcontractor
and also the total number of manhours by classification actually
expended for the day The daily Contractor/Subcontractor Personnel

Summary Report form will be provided to the Contractor by the Construc
tion Manager

Addendn No
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30.3 CONTRACrORS OFFICE AT SITE OF WORKS During the performance of
this Contract1 the Contractor shall imalstain suitable office at the
site of the work which shall be the headquarters of representative

9235 WET SCRUBBER 62.0202j
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authorized to receive drawings instructions or other comnxnjcatjon or
articles Any comnuinication given to the said representative or delivend at the Contractors office at the site of the work in his absenceshall be deemed to have been delivered to the Contractor

Copies of itess listed under FIELD RECORDS shall be kept at the Contrac
tors office at the site of the work available for use at all times

SC .4 FIELD RECORDS The Contractor shall maintain at his office at the
site uptodate copies of all drawings specifications and other con
tract documents and supplementary data complete with latest revisions
thereto In addition the Contractor shall maintain continuous record
of all field changes and at the conclusion of the work shall incorpo
rate all such changes on the drawings and other engineering data and
shall submit the required number of copies thereof to the Project Manager
and Construction Manager

Throughout the erection work under this Contract the Construction Man
ager shall have the right to andit the status of the record of field
changes The Owner the Project Manager or the Construction Manager

sjmll have the right to inspect unEriced material invoices and all other
records of the Contractor or any subcontractor related to the erection
work

SC.5 CONTRACTORS SUPERVISIONATTHESITE The Contractor shall furnish
adequate management supervisory and technical personnel on the site to
ensure expeditious and competent handling of the work

superintendent experienced in major construction of the type specified
and who is permanent member of the Contractors organization shall be

resident at the project throughout the construction The superintend
ent shall be fully authorized to act for the Contractor and to receive
whatever orders or notices may be given for the proper prosecution of the
work

The Contractors field organization shall include an experienced staff of

qualified technical personnel to handle onsite engineering planning and
direction of all field work The field organization shall also include
staff to handle timekeeping employment accounting purchasing and

expediting stores and warehouses stock and tool rooms and secnrity

The Contractor shall be responsible or complete supervision and control
of his subcontractors as though they were his own forces Notice to the

Contractor shall be considered notice to any affected subcontractor

The Owner the Project Manager or the Construction Manager shall have
the right to require removal from the Project of any of the Contractors
employees if in the judgnt of the Owner the Project Manager or the

Construction Manager such removal shall be necessary to protect the
Owners interests

Nego tiated Revision
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SC S1YBCONTRACTSI It is the intent of these specifications that the
Contractor shall perform the majority of the field work with his own
forces and under the aan.agement of his own organization Specific portions of the work be subcontracted only by subcontractors who have
been listed in the Proposal Data section and who are accepted in writing
by the Project Manager All subcontractors shall be directly responsible
to the Contractor and shall be under his general supervision All work
performed under subcontracts shall be subject to the same contract provisions as the work performed by the Contractors own forces

SC RELATIONS WITH OTHER CONTRACTORS The Contractor shall cooperate
with all other contractors who may be performing work in behalf of the
Owner and workmen who may be employed by the Owner or the Project Mas
ager in the vicinity of the work under this Contract and he shall con
duct his operations to minimize interference with the work of such con
tractors or workmen The Contractor shall promptly make good at his own
expense any injury or damage that may be sustained by other contractors
or employees of the Owner or Project Manager at his hands Any differ
ence or conflict which may arise between the Contractor and other con

U1j1 in regard to their work shall be resolved as determined by the
Cons truct ion Manager suject toticleC.il

If any part of the Contractors work isdependent upon the quality and
completeness of work performed under another contract the Contractor
shall inspect the other contractors work and promptly report defects
therein which render such work unsuitable for the proper execution of the
work under this Contract Failure to report such defects to the Project
Manager shall constitute the Contractors acceptance of such work as
suitable to receive the Contractors work provided however that the
Contractor shall not be responsible for defects which develop after his
inspection and which could not have been reasonably detected or foreseen

SC.8 METHODS OP FIELD OPERATION The Contractor shall inform the Con
struction Manager in advance as to the Contractors plans for carrying
out each part of the field work Review by the Project Manager Engi
neer or Construction Manager of any plan or method of work proposed by
the Contractor shall not relieve the Contractor of any responsibility
therefor and such review shall not be considered as an assumption of any
risk or liability by the Construction Manager Engineer Project Manager
or Owner or any officer agent or employee thereof The Contractor shall
have no claim because of the failure or inefficiency of any plan or
method so reviewed

Any method of work suggested by the Project Manager the Engineer or the
Construction Manager but not specified shall be used at the risk and

responsibility of the Contractor and the Project Manager the Engineer
or the Construction Manager shall have no responsibility therefor The
Contractor alone shall be responsible for the safety adequacy and
efficiency of his plant equipment and methods
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The Contractor shall comply with all applicable requirements of federal
state and local codes and of all other authorities having jurisdiction
over this work including the requirements of the Federal Safety and
Health Regulations for Construction

The Contractor shall be solely and completely responsible for conditions
related to his work including safety of all persons and property during
performance of the work This requirement will apply continuously and
not be limited to normal working hours Neither the Project Manager nor
the Engineer nor the Construction Manager shall be responsible to review
the adequacy of the Contractors safety measures in on or near the
construction site and the Contractor shall be solely responsible for the
adequacy of such measures

SC.9 LINES AND GRADES All work shall be done to the lines grades and
elevations indicated en the drawings The Contractor shall provide
suitable equipment and competent workman who shall locate and lay out the

Basic horizontal and vertical control points will be established or
designated by the Project Manager These points shall be used as datum
for work under this Contract

The Contractor shall keep the Construction Manager informed reasonable
time in advance of the times and places at which he wishes to do work
so any checking deemed necessary by the Construction Manager may be done
with minimum inconvenience to the Construction Manager and minimum delay
to the Contractor

Any work done without being properly located may be ordered removed and
replaced at the Contractors expense

SC.J.O PRESERVATION OF MONUMENTS AND STAKE The Contractor shall care
fully preserve all monuments bench marks reference poixts and stakes
The Contractor will be charged with the expense of replacement of any
such items destroyed and shall be responsible for any mistake or loss of
time that may be caused Permanent monuments or bench marks which must
be removed or disturbed shall be protected until they can be properly
referenced for relocation The Contractor shall furnish materials and
assistance for the proper replacement of such monuments or bench marks

SC.ll PROTECTION OF PROPERTY AND PUBLIC LIABILITY The Contractor shall
be accountable for any damages resulting from his operations He shall
be fully responsible for the protection of all persons including members
of the public employees of the Owner or Project Manager and employees
of other contractors or subcontractors and all public and private prop
erty including structures sewers and utilities above and below ground

9255 WET SCRUBBER 62.0202
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Within days after being notified of any damage lose or injury restat
ing from his operations the Contractor shall make full and complete
report thereof in writing to the Construction Manager

The Contractor shall furnish and maintain all necessary safety equipmentsuch as barriers signs warning lights and guards to provide adequate
protection of persona and property

The Contractor shall give reasonable notice to the owners of public or
private property and utilities when such property and utilities are
liable to injury or damage through the performance of the work and shall
make all necessary arrange1nts with such owners relative to the removal
and replacement or protection of such property or utilities

SC.12 EMERGENCY PROTECTION Whenever in the opinion of the Project
Manager or the Construction Manager the Contractor has not taken eufEl
cient precaution for the safety of the public or the protection of the
work to be constructed under this Contract or of adjacent structures or
property and whenever in the opinion of the Project Manager or the
Construction Manager an emergency has arisen and immediate action is
considered necessary then the Project Manager or the Construction Man
ager with or without notice to the Contractor may provide suitable
protection by causing work to be done and material to be furnished and
placed The cost of such work and material shall be borne by the Con
tractor and if the same is not paid on presentation of the bills there
for such costs may be deducted from any amounts due or to become due the
Contractor The performance of such emergency work shall not relieve the

Contractor of responsibility for any damage which may occur s_a_rsslt
tP.tie...Can1rac1os Lakr oJS auffAc entyrecaution for Shs safqy
f_te.JbAic r_te_p1osest1o fSe_w4
SC.13 LOSSES PROM NATURAL CAUSES All lose or damage arising out of the

nature of the work or from the action of the elements or from floods or
overflows or from ground water or from any unusual obstruction or dif-

ficulty or any other natural or existing circumstance either known or
unforeseen which may he encountered in the prosecution of the work shall

sustained and borne by the Contractor at his own coat and expensej
zrrds.d_tilat excetrjsks
yaE_nceArjzrds civil soaato_aEd other perils which are inaura
ble but are excluded from Owners All Risk Builders Risk insurance

SC 14 CHARACTER OP WORKMEN The Contractor shall employ only workmen
who are competetit to perform the work assigned to them and in the case
of skilled labor who are adequately trained and experienced in their

respective trades and who do satisfactory work

SC.l5 SUNDAY HOLIDAY AND NIGHT WORK No work shall be done between
6OO p.m and 700 a.m or on Sundays or legal holidays without the

written consent of the Construction Manager However emergency work as
determined by the Construction Manager may be done without prior con
sent

Negotiated Revision
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Night work may be established by the Contractor as regular procedure
with the written permission of the Construction Manager Such permis
sion however may be revoked at any tine if the Contractor fails to
maintain adequate equipment and supervision for the proper proaecutjon
and control of the work at night

SC.l6 UNFAVORABLE CONSTRUCTION CONDITIONS No portion of the work shall
be constructed under conditions cAhich would affect adversely the quality
or efficiency thereof unless special means or precautions acceptable to
the Construction Manager are taken by the Contractor to perform the work
In proper and satisfactory manner

SC.l7 REJECTED WORK ANT MATERIALS The Contractor upon written notice
from the Construction Manager shall remove from the premises all work
and materials rejected as defective unsound improper or in any way
failing to conform to the requirements of the contract documents The
Contractor shall at his sole expense make good all work damaged by such
removal and shall promptly replace materials damaged or improperly worked
by him and reexecute his own work in accordance with the contract This
includes reexecuting or replacing the work of any other contractor that
is in any way affected by the removal of the defective work The obliga
tions of the Contractor under this section shall not extend to defective
materials or equipment supplied by the Owner

If the Contractor does not remove his rejected work and materials within
10 days after written notice the Construction Manager may remove and
replace such work and materials at the expense of the Contractor

SC.lS PLACING WORK IN SERVICE If desired by the Project Manager
portions of the work may be placed in service when completed and the
Contractor shall provide proper access for this purpose Such use and

operation shall not constitute an acceptance of the work and the Con
tractor shall be liable for defects due to faulty construction throughout
the duration of this Contract and thereafter as provided under the Guar
antee

SC.l9 CLEANLINESS Special attention shall be given to keeping the
inside of the stictures and surrounding grounds clean and free from
trash and debris The Contractor shall employ sufficient and special
personnel to thoroughly clean his work areas continuously each working
day and shall cooperate with the other contractors to keep the entire
construction site clean This shall include sweeping the floors col
lecting and depositing waste and trash in the collection containers
designated by the Construction Manager and providing all other functions
required to keep the site clean except for the Ownerfurnished services
specified in Section 3A Materials end supplies shall be stored in
locations which will not block accesaways and arranged to permit easy
cleaning of the area In areas where equipment might drip oil or cause

255 WET SCRUBBER 62.0202
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other damage to the floor surface protective cover of heavy gage
flame resistant oilproof sheeting shalt be provided between the equip
ment and the floor surface so that no oil or grease contacts the con
crete- This requirement is applicable to both finished and unfinished
floors

All hoses cables extension cords and similar materials shall be lo
cated arranged and grouped so that they will not block any accessway
and will permit easy cleaning and maintenance At the close of each
workweek and at the close of each day preceding holiday all such items

shall be removed from the construction area and placed in storage areas

Promptly upon the completion of the construction work all scrap trash
waste materials and debris resulting from work under this Contract shall

be removed to the collection areas designated by the Construction Manager
All Contractorowned facilities materials and construction plant shall

be removed from the site The Contractor shall thoroughly clean the

work removing all accumulations of dust scraps waste oil grease
weld spatter insulation paint and other foreign substances Surfaces

damaged by deposits of insulation concrete paint weld metal or other

adhering materials shall be restored by the Contractor

Remaining Ownerfurnished materials shall be stored on the site or re
moved from the site as directed by the Construction Manager

In the event of conflict between contractors concerning cleaning respon
sibilities the Construction Manager will determine the responsibility

and.assign the work The Construction Managers decision will be final

and binding and the responsible contractor shall promptly perform the

disputed work In the event that the Contractor fails to comply with the

cleanliness requirements specified herein or to perform the cleanup work

assigned to him by the Construction Manager the Project Manager reserves
the right to hire another contractor not necessarily one of the construc
tion contractors to perform the necessary cleaning work and the Contractor
shall reimburse the Owner for the cost of all such cleanup work

SC .20 FIRE PROTECTION Only work procedures which minimize fire hazards

to the extent practicable shall be used Combustible debris and waste
materials shall be collected each day and deposited in the collection

containers designated by the Construction Manager Fuels solvents and

other volatile or flantable materials shall be àtored away from the

construction and storage areas in well marked safe containers Good

housekeeping is essential to fire prevention and shall be practiced by
the Contractor throughout the construction period The Contractor shall

follow the recommendations of the AGC Manual of Accident Prevention in

Construction regarding fire hazards and prevention

Unless specified herein for particular application untreated canvas

paper plastic and other flammable flexible materials shall not be used

on the site for any purpose If such materials are on equipment or

ftP 9255 WET SCRUBBER 62.02021
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materials which arrive at the site they shall be removed and replaced
with an acceptable covering before storing or moving into the construc
tion area

Likewise corrugated paper and fiberboard cartons will not be permitted
in the construction area for the storage or handling of materials If
such cartons do arrive in the construction area they shall be imme4i
ately unpacked and removed from the site Acceptable flexible materials
for covering shall be waterproof and flame resistant

Forniwork scaffolding planking and similar materials which are combus
tible but which are essential to execution of the work shall be treated
or fire resistance or otherwise protected against combustion resulting

from welding sparks cutting flames and similar fire sources

Temporary heating facilities shall not be left unattended

The Contractors supervisory personnel and sufficient number of workmen
shall be instructed in proper methods for extinguishing fires and shall
be assigned specific fire protection duties When trained personnel
leave the job new personnel shall be trained in their duties All

workmen shall be instructed in the selection and the operation of each

type of fire extinguisher for each type of fire which might be encoun
tered

The Contractor shall provide adequate fire protection equipment in each

warehouse office and other temporary structures and in each work area
he is occupying as specified herein Access to sources of fire water
shall be identified and kept open at all times Suitable fire extin
guishers shall be provided in enclosed areas in areas which are not

accessible to fire water or in areas which may be exposed to fire that

cannot be safely extinguished with water Each fire extinguisher shall

be of type suitable for extinguishing fires which might occur in the

area in which it is located In areas where more than one type of fire

might occur the type of fire extinguisher required in each case shall be

provided Each extinguisher shall be placed in convenient clearly
identified location which will most likely be accessible in the event of

fire

The Contractor alone shall be responsible for providing adequate fire

protection Failure of the Contractor to comply with or the Construc
tion Manager to enforce the above requirements shall not relieve the

Contractor from any other responsibility or obligation under this Con
tract. Except as specifically set forth in the Supplemental Fire Pro
tection Equipment article In Section JA the Contractor alone shall be

responsible for furnishing all fire protection equipment and personnel

SC.2l SECURITY The Contractor shall be responsible for all materials
and equipment in his custody or placed in construction by him Security
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methods shall be employed as required to ensure the protection of all
materials equipment and construction work from theft vandalism fireand an other damage and lass

The Contractor shall comply with any security requirements instituted bythe Owner regarding guard service construction site entry personnelidentification systems and registration of personnel and vehicles

SC.22 CONSTRUCTION AREA LIKETS The Construction Manager viii designate
the boundary limits of accias roads parking areas storage areas and
construction areas and the Contractor shall not trespass in or on areas
not so designated The Contractor shall be responsible for keeping all
of his personnel out of areas not designated for the Contractors use
except in the case of isolated work located within such areas the
Construction lfanager will issue permits to specific Contractor personnel
to enter and do the work

The Contractors employees shall park their automobiles trucks and
other vehicles in the assigned construction personnel parking area

SC.23 FOOD SERVICES No food services will be permitted on the con
struction site

SC.24 PROTECTION OF WORK The Contractor shall be solely responsible
for the protection of his work until
t14tfl .k sori at nit 2peration y_Owjir _%snssbln
for the 1r.ztcsian_oL jok_shafl_pass soj.nr_ulo ui_iiçi1l
.gy1rtAou._ in_tke event Owner takes over ani aof the ark_prior to

s..pe.i2n_o1 for the Ira tactic
such_part shall aAs_t Owner n_sc takeover _azwrr fntrac

svsr be_wpr r_a_pri eze.afaftaritialoaerati
tractor shall resaousibie for_protection duriflg the_period f_Cnrz
tors control until Owner resumes 2peratioa

The Contractor shall have no claim against the Owner the Project Man
ager the Engineer or the Construction Manager because of any damage or

1055 to the Contractors workl for Contractors failure to Iro tect

works and sha.li be responsible for the complete restoration of damaged
work to its original condition complying with the specifications and
drawings

In the event the Contractors work is damaged by another party not under
his supervision or control the Contractor shall make his claim directly
with the party involved If conflict or disagreement develops between
the Contractor and one of the other contractors concerning the responsi
bility for damage or loss to the Contractors work the conflict shall be
resolved as provided under RELATIONS WITH OTHER CONTRACTORS Such con
flict shall not be cause for delay in the restoration of the damaged
work The Contractor shall restore the work immediately and the cost
thereof will be assigned pending the resolution of the conflict

f4egotjatad Revision
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The obligation to deliver finished work in strict accordance with the
contract documents prior to final acceptance of the work by the Project
Manager shall be absolute and shall not be affected by the Project Man
agers the Engineers or the Construction acceptance of or
failure to prohibit means and methods of construction used by the Con
tractor
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SC 23 PROTECTION OF CONCRETh AND OTHER FINISHED SURFACES Finished
surfaceŁ including concrete fFs and other concrete suifaces shall be
protected from chipping gouging scratching staining and other damage
Damaged sections shall be repaired or removed and replaced subject to the
Construction Managers discretion and acceptance

Heavy planks and mats shall be placed under equipment and materials being
stored moved assembled or installed on or above concrete floor sur
faces Nonflammable oil resistant coverings shall be used to protect
concrete surfaces from taming

SC.26 PROTECTION OF GRATING AND STAIR TREADS Floor gratings and stair
treads shall be protected against damage frài heavy loads movement of
equipment materials flat cutting welding and other such construction
damage Where heavy equipment or material loads are to be stored or
moved over gratings such loads shall be supported directly from the
structural steel and shall not be allowed to bear on the gratings
Damaged sections shall be repaired or replaced subject to the Construc
tion Managers discretion and acceptance

SC .27 PROTECTION OF ELECTRICAL RACEWAT CABLE AND LIGHTING FIrruags
The Contractor shall protect electrical raceway cable lighting fix
tures and associated support systems against damage from movement of
equipment and materials welding flame cutting and other construction
damage Raceway and supporting structures for raceway and lighting fix
tures shall not be used as access scaffolding at any time Whenever
welding or flame cutting operations occur above or near raceways cables
or lighting fixtures not shielded from such operations by concrete floors
or other protective covers the Contractor shall protect the racewàya
cables and lighting fixtures from damage by means of fireproof boards or
blankets

SC.28 REPAIR OF DAMAGES The Contractor shall Immediately repair any
damage which results from this construction or abnormal use including
damage done to the existing facilities All such repair work shall be

acceptable to the Cons truct ion Manager and the Pr2Ject Maua1er

SC.29 INDEPENDENT TESTING LA3ORATORT Laboratory testing specified in
the technical requirements shall be done by an independent testing labo
ratory acceptable to the Project Manager The laboratory shall be re
tained by the Contractor and all costs for laboratory services shall be

paid by the Contractor

SC.30 USE OF ELEVATORS Permanent elevators will be erected early for
use during construction The Construction Manager will coordinate and
control the use of permanent elevators used during cons truction Con
struction use of permanent elevators for each unit will terminate upon
commencement of steam generator boilout of the respective unit except
for elevator located in the control area All other elevators and equip
ment including temporary construction elevators if required shall be
furnished by the Contractor

Addendum No
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SC3l COOPERATION WITH 1flfl .2.3CIaA.ACEa The performance of
erection work which affects the operation oT the Owners system facili
ties shall be scheduled to be performed only at times acceptable to the

tAüj Prgject Mana1er

In the event that it is necessary to either interrupt the power supply or
to impose abnormal operating conditions on the Owners utility system

such procedure must be acceptable to the Mt Prgject ManateE and com
plete understanding and agreement must be reached by all parties concerned
well in advance of the tinE scheduled for such operation and such under
standing shall be definite as to date time of day and length of time

required All work shall be scheduled to suit the 4jt7j Pr2ject Man
agers convenience taking into consideration the facilities and reure
ments at all times during construction

The Owner will pay all premium time labor costs arising from the neces
sity to perform work .2.reLe y_tke_PLojet_Mn2sr which affects the

Owners system facilities at times other than regular working hours The
straight time portion of overtime labor costs shall be to the Contractors
account

SC.32 MINOR DEFECTS The Contractor shall readjust straighten and

repair minor defects and fabrication errors which are normally encoun
tered in the Ownerfurnished equipment and materials No claims for
extra compensation in connection with such work will be considered unless
the claim is made in accordance with the applicable provisions in the
General Conditions

When field labor is needed to correct significant fltdü defects in

Ownerfurnished equipment and materials the Contractor shall furnish
such labor when so requested $j/i$/t4pWi4jji1tj/t by the Project Man

ager or Construction Manager with the consent of the manufacturer Such
labor shall not be included in this Contract and the Contractor shall

obtain payment for the labor from the manufacturer

Defects in Ownerfurnished equipment and materials shall be brought to

the attention of the Construction Manager and all repair methods for such
defects shall be subject to review and acceptance by the Construction

Manager and the Pr2ject Manajer

SC.33 CHECKOUT AND INITIAL OPERATION The Contractor shall render all
services and do all work required to place each item of equipment in
stalled by him including all auxiliaries piping and wiring in oper
ating condition to the satisfaction of the Construction Manager Indi
vidual systems and items of equipment shall be completed in sequence
that will permit systematic checkout and trial operation of each such

component before it is incorporated in the initial operation

The Owner will furnish operating personnel during checkout and initial

operation The Contractor shall provide all other workmen required in
the opinion of the Construction Manager to make adjustments and correct
deficiencies during the initial equipment checking

Addendum No
Negotiated Revision 120481
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It is anticipated that the startup testing and initial operation will be
in progress over extended periods of times The workmen required of the
Contractor shall be on the site at all times

All regular and overtime payrolls and all other contingencies in con
nection with the checkout and initial operation of equipment shall be
included as part of the lump sum contract price

The Contractor shall provide all temporary instrumentation and other
devices required during checkout and operation of equipment and systems
which he has installed

the Owner will furnish and the Contractor shall apply all oils greases
and other lubricants required to place equipment in condition ready for

operation

All rotating machinery shafts shall be in as nearly perfect alignment as

practicable Rotating machinery shall be free from excessive vibration
overheating bearings and other conditions which would tend to shorten
the life of the machinery Bearings shafts and other moving parts
shall be checked for proper alignment cleaned and lubricated before the

equipment is initially started The Contractor shall comply with each

equipment manufacturers specifications and instructions

SC 34 CONSTRUCTION PLANT AND TEMPORARY FACILITIES The Contractor shall
furnish all construction plant utilities and temporary facilities and

all materials equipment and supplies which are required for prosecution
of the work but which will not be incorporated in the completed work

Detailed instructions covering construction services to be provided by
the Contractor and/or the Owner are included in Section 3A of these
specifications

SC.35 RECEIVING HANDLING AND STORAGE The Contractor shall receive
from carriers at the plant site check unload handle and store all

materials and equipment which are to be incorporated in the construction
under these specifications

The Contractor shall be responsible for the prompt unloading of materials
and equipment and shall pay any demurrage

Except as otherwise specified in Section 3A the Contractor shall provide
all storage facilities Storage areas on the site shall be limited to

those areas so designated by the Construction Manager

Detailed instructions covering receiving handling and storage of Owner
furnished and Contractorfurnished equipment and materials are included
in Section JA of these specifications
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SC.35 EQUIVALENT MATERIALS AND EQUIPMENT Whenever materjal or arti
cle is specified or described by using the name of proprietary product
or the name of particular manufacturer or vendor the spocific item
mentioned shall be understood as establishing the type function and
quality desired Other manufacturers products will be accepted provided
sufficient information is submitted to allow the Engineer to determine
that the products proposed are equivalent to those named Such its
shall be submitted for review by the procedure set forth in the ENGI-
NEERINC DATA AND DOCUMENTATION section

Requests for review of equivalency will not be accepted frets anyone
except the Contractor and such requests will not be considered until
after the contract has been awarded

Requests for review of equivalency shall be submitted in timely manner
with sufficient time allotted for the review before the materials or
equipment are ordered by the Contractor The request shall be accompa
nied by sufficient product data for evaluation of the product

SC.37 OIL SPILL PREVENTiON AND CONTROL The Contractor shall be solely
responsible for his operations involving unloading storing handling
and using oil and oil by-products onsite and shall be solely responsible
for strict compliance with the requirements of the Environmental Protec
tion Agency EPA as published in the Code of Federal Regulations Title 40
specifically Articles 110 and 112

The Contractor shall unload and store oil and oil by-products at the
location designated by the Construction Manager The Contractor shall

ccnply with all requirenents of the Oil Spill Prevention Control1 and
Countermeasure Plan developed by the Construction Manager

In the event of an oil spill the Contractor shall furnish all material
labor and equipment required to expedite the cleanup work in compliance
with the Construction Managers Oil Spill Prevention Control and Counter
measure Plan and the requirements of CER 40

9255 WET SCRUBBER 62 .0202
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Pflt GENERAL RUIRfENTs

TABLE COflENTS

Section GENERAL DESCRIPTION AND SCOPE OP TEE
WORK lA-i thru lA-iC

IA.1 General 1-1
IA.2 Work Included Under These Specifications IAI
IA.3 Miscellaneous Materials and Services IA3
IA..4 Work Not Included Under These Specifi

cat ions
IA.5 Contractors Services 1.45
1A Construct ion Management System 1A7
1.7 Construction Management Requirements iAi
IA.3 Schedule LAi
Site Location Drawing IAID

Section 13 GENERAL U1PflENr SPECIFICATIONS 131 thru 1823

13.1 General LBi
lB .2 Referenced Standards 18I
13.3 Materials and Equipment 131
18.4 Identical EquIpment 13i
13.5 Identification 132
13.6 PresMptnent Inspection 132
13.7 Shipments 132
13.8 Shipping Notice 132
18.9 Materials List 132
13.10 Quality Assurance 133
13.11 Correction of Errors 133
13.12 Numbering System lBi
13.13 Welding 133
13.14 Protection 133
13.15 Toots 134
13.16 Alignment and Balance 134
13.17 Design CoordInation 134
13.18 LubricatIon 135
13.19 Enclosed Gear Drive UnIts 135
18.20 Safety Guards 135
13.21 Shaft Couplings 135
13.22 Instrumentation 136
13.23 Equipment Bases 139
13.24 Compressed Air 139
13.25 Control Power 139
13.26 Auxiliary Power 1310
13.27 Raceway 1310
13.28 ElectrIcal Enclosures 1311
13.29 Wiring 1312
13.30 Pin and Socket Connectors 1315
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111.31 Termination of 600 Volt Power Cable 1315
13.32 Terminal Blocks 1316
13.33 Fuse Blocks 1316
13.34 Fuses 1316
13.35 Electrical Accessory Devices 13-17

13.36 Molded Case Circuit Breakers 1318
13.37 Nameplates 1319
13.38 Factory Prewired Electronic Systems

Cabinets 1319
13.39 Solidstate Logic Systems 1319
13.40 Motor Control 1320
13.41 Special Shipping Requirements 1321
13.42 Noise Level inal
Typical Schematics for Combination Starters 1322
Typical Schematic for ASOV Circuit Breakers 1323

Section IC EflGINEBRING DATA AND DOCUMENTATION ICi thrtt 1C31

IC.1 General ici
IC.2 Correspondence icla
1C3 Processing IC2
1C.4 Documentation to be Furnished iCA
Document Submittal Schedule iCiC thru IC28
Motor Information Sheets C29 thru 1C3
Typical Equipment Instruction Book Cover P9255070180-l

Section ii QUALITY ASSURANCE iDi thru lD3a

ID.i General iDi
IDi Inspections and Audits 11i
1D.3 Inspection and Rejection iDi
ID.4 Inspection Prior to Delivery iDi
ID.5 Receipt Inspection iD2
ID.6 Quality Assurance Program 1D-2

1D.7 Field Project Quality Assurance Engi
neer ID3

ID .8 Release for Shipment 1D3
1D.9 Nonconformance Reports LD3a

Section 13 ELECTRIC MOTORS 131 thru 13-2

13.1 General 13i
IE.2 Codes and Standards 131
1E.3 Subsections 13-1

134 Rating 131
13.5 Torque Characteristics 13-2

13.6 Specification Transmittal 132
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Subsection IEI 460 VOLT INTEGRAL HORSEPOWER
MOTORS tEli thru 131il

131.1 Design and Construction lEti
131.2 Quality Control Tests and

Inspections iEl8
1E1.3 Drawings and Engineering Data 1319
131.4 Manufacturers 1319
Motor Specification and Data Sheets 13110 and 13111

Subsection IEZ FRACTIONAL HORSEPOWER MOTORS 132i thru 1323

1E2.1 Motor Rating Service Factor
and Nameplate Data 132i

1E2.2 Design and Construction 1321
132.3 Assembly 1323
132.4 Quality Control Tests and

Inspections 1323
132.5 Manufacturers 1E23

Section 17 VALVE AND DAMPER MOTOR OPERATORS 17-1 thru 175

17.1 General 171
17.2 Codes and Standards ir-i

17.3 RatIng Design and Construction 171
17.4 Requirements Applicable Only to

tork Motor Operators 172
17.5 Requirements Applicable Only to

Limitorque Motor Operators 173
17.6 Contractors Responsibility for Speci

fication Transmittal 173
Rotork Motor Operator Limit Switch Contact

Development 174
Limitorque Operator Wiring Diagram 175

Sect ion 1G SHOP STRUCTURAL WELDING ici thru 1G6

IG.1 General ici
1G.2 WeLding Methods 1G3
IG.3 Testing and Inspection iG5

Section 111 COATINGS 1Ki thru 11114

111.1 General 1Ki
1K.2 Data and Samples 111i

111.3 Painting rnI
IH..4 Preservative Coatings 1114

111.5 Galvanizing 1H4
Coating System Data Sheets 1115 thru 11114
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Section 15 SEISMiC DESIGN isi thru 153

18.1 General isI
15.2 Subsections

is_i
Table isi isi

Subsection 1St SEISMIC DESIGN OP CLASSIfl
CATION BI EQUIflNT 15 ii thru 1812

151.1 Definitions 151i
151.2 References 1811
131.3 General 1511
131.4 Documentation 1S12

Subsection 1S2 NOT USED

Subsection 1S3 SEISMIC DESIGN OF PIPING
SYST1S 1S3i thru 13310

islil Definitions 133i
133.2 References 133i
153.3 General 133i
153.4 Seismic Design Procedures 1531
153.5 Seismic Parameters 1S38
1536 Seismic Support Design 1539
153.7 Docinnentation 13310

Subsection 154 SEISMIC DESIGN OF STRUCTURES 134i thru 1546

154.1 Definitions 154i
1S4.2 References 1341
154.3 General 154i
134.4 Seismic Design of Classifica

tion SI Structures 1S42
184.5 Seismic Design of Classifica

tion SIt Structures 1543
134.6 Seismic Design of Classifica

tion SIll Structures 1544
184.7 Seismic Design of Classifica

tion Stv Structures 1645
134.8 Documentation 1346
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Subsection 155 SEISMiC DESiGN OF ARCEETEC
TUR.AL COMPONENTS 1551 thru 1555

135.1 Definitions 1551
155.2 References 1353
135.3 General 1553
135.4 Docwaentat ion 1352
185.5 Seismic Design of Miscellaneous

Architectural Components issz
135.6 Seismic Design of Suspended

Ceiling Sys tens 1353
135.7 Seismic Design of Storage Racks 1554
135.8 Seismic Design of Prefabricated

Wall Panels 1354
Seismic Coefficients for Miscellaneous

Architectural Components isss
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Section l.A GENERAL DESCRIPTION AND SCOPE OF THE WORK

lA GENERAL This section covers the general description scope of the

work and supplementary requirements for equipment materials and serv
ices included under these specifications

The equipment and materials covered by these specifications will be

incorporated in Units and of the Interinountain Generating
Station which will include the construction of four complete generating
units and related facilities Unit is scheduled for initial operation
by April 1986 and commercial operation by July 1986 Subsequent
units are scheduled for initial operation and commercial operation at one
year Intervals thereafter

The Interuwuntain Generating Station is located approximately 11 miles
north of Delta Utah railroad siding will be available at the site
for delivery of equipment and materials

site location sap indicating the location of the Intermountain Generat
Lug Station site is included at the end of this section

1A.2 WORK INCLUDKD UNDER THESE SPECIPICATIONS The work under these

specifications shall include furnishing and erecting in place at the

Internountain Generating Station site the specified equipment and mate
rials and providing miscellaneous materials and services complete as

specified herein and in accordance with the contract documents defined in

Article GC.1 of the General Conditions

All equipment and materials required for complete flue gas wet scrubber
for each of Units through shall be furnished except as otherwise

specified The equipment and materials to be furnished for each generat
ing unit shall include but not necessarily be limited to the folloving
major items

Scrubber modules

Limestone slurry preparation equipment

Tanks

Mixers

Pumps

Piping

Valves

9255 WET SCRUBBER 62.0202
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Mist eliminators

Reheaters

Ductvorlc and expansion joints

Control dampers if required by Contractors design

Forced oxidation system optional

Controls and instrumentation

Primary measurement devices

Insulation and lagging of ductwork reheaters and portions
of the scrubber modules

Purge systc

All motors for itor driven equipment except as otherwise
specified

The requirements of the contract documents shall apply to the equipment
for Unit and to the equipment for each of Units and also The
equipment for identical units shall be furnished regardless of whether

singular or plural terms are used in the various parts of the contract
docmnents. The equipment for each unit shall be capable of independent
operation except for the following shared equipment

Limestone slurry preparation equipment for Units and

Limestone slurry preparation equipment for Units and

The following model testing shall be performed as part of the work for

Unit

Model test of gas handling system as specified in Section 2A

Model test to determine effectiveness of mixers as specified
in Section 2F

The model test costs shall be included as part of the ltnnp sum price for

equipment and materials for Unit and equipment and materials common to

Units and

The equipment will be tested as specified In Section 2B to demonstrate
its ability to operate under the conditions and fulfill the warranties
and guarantees as set forth herein

The Contractor shall provide drawings and other engineering data manu
facturers technical services tools instruction manuals miscellaneous
materials and services and shall participate in any required design
conferences all as specified herein

fIPP 9255 WET SCRUBBER 62.0202
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The onsite erection work shafl be in accordance with the requirements
specified in Part of these specifications The Contractor shall fur
nish all construction plant labor supervision tools equipment and
supplies required to perform the erection work from unloading off cars to
placing the equipment in operation

.LA.2...k.. Ownerfurnished Equipment._ The 2n yljurish the followtg1i 2MtAI2s 1Jd ihalbe received unLad
stored ce under shr pscAficAtSoEs

Inlet and Iutlst isoistiondam2.ersanddamEer perators for
each module

asstisolation darnper and damper 2erator

v_s_ezetSoE zAcassas iLisa
for receivini unloadi3g ltZc Iezeat.itz injlace

au the Zk _dacs%nJzje 14.tsdJa ra.posjlfor eetio one jpare mule shall take nso_a tdelton
2fierecticnof ha tsolathu dampers ns%cs% module

IA ffSCLLANotJ3 MATERIALS AND SERflCES Miscellaneous materials and
services hot otherwise specifically called for shall be furnished by the
Contractor at his expense in accordance with the following

All nuts bolts gaskets special fasteners backing rings
etc between components and equipment furnished under these
specifications

All piping integral to or required between any equipment
furnished under these specifications except as otherwise
specified

AU necessary connections for the Owners piping and in
struments

All necessary instrument and power and control wiring and
raceways integral to any equipment furnished under these
specifications This shall include terminal blocks and
internal wiring to these terminal blocks for equipment
requiring external connection

Guards for all exposed shafts couplings sheaves and belts

Leveling blocks soleplatea thrust blocks matching blocks
and shims

Addendum Ne
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Bolting between equipment furnished under these specifica
tions and Ownerfurnished structural steel

ioit.x1a nea sq-ar_dja4 furnished under these

1fScitisdwnerfuishedisoi.ationdars

Ties and hangers as required to fasten equipment piping
and ductwork furnished under these specifications to Owner
furnished supports

AU tesaporary closures required for pressure testing of

equipment ductwork and piping

Three complete sets of gaskets for all flanged valves man
holes handholes cleanouts and access holes

Z$U4ii tt4iLtt1 14LiL4Z $tSEUM

Touchup paint
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Field office furnishings supplies telephone service and

equipment for the manufacturers field supervisors tecimi
cal services representatives and consulting services repre
sentatives

Construction equipment materials and services specified in

Section 3A of these specifications

IA WORK NOT INILODW UNDZR ThESE SPECIFICATIONS The following its
of work v-ill be furnished by the Owner

Construction services and materials specified as furnished

by the Owner in Section 3k of these specifications

Foundations foundation bolts sleeves and concrete equip
ment bases including haLt mill pedestals

Finish painting of all equipment except as specified herein

Nain structural support steel and access provisions not
otherwise specified to be furnished under these specifica
tions

Collection soap for scrubber blowdown slurry and pumps
piping valves and controls for transfer of the blowdown

slurry to the sludge treaent area

Sludge treatment equipment

Buildings for enclosing the scrubber rrdules additive feed

bins slurry preparation equipment slurry tanks pimzps and

instrumentation and control panels

Limestone storage conveying and handling equipment complete
from the receiving point through and including the feed bins

In the slurry preparation area

Piping and valves specified as Ownerfurnished in Section 2B

szl.toa da9pers pecfed Lest1o ZL

dampersshailjie tlled under these jsc1fitoas_aA
specified tides A.2_aiad_3.A

Interconnecting electric wiring raceway and conduit be
tween Contractorfurnished equipment terminal boxes and the

plant electrical and control systa

Mdendwa No
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Interconnecting wiring and raceways between scrubber syste
components wiring and raceways not integral to equipment
panels etc

Electrical switchgear secondary unit substations motor
control centers and starters not otherwIse specified to be
furnished under these specifications
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Motors rated 350 horsepower and above

Permanent grounding system to connect equipment to the plant
ground grid

Communication systems

Fuel and scrubber additives for startup and tests

Lubricants and gases required for operation

Solvents and cleaning materials

Personnel to operate the equipment after installation

lA.5 CONTRACTORS SERVICES The services called for in WORK INCLUDED
tJNTJER TflSE SPECIFICAnONS shall be in accordance with the following

1A.5 Submittal of Engineerin Data Drawings and other engineering
data for the specified equipment and materials are essential to the

design and subsequent construction of the entire generating unit
U/ni t$d /Oüu/ U/ututugIu1/flau/$1 /iXd /4n/O/tKt 1U14 it
ct/U XUt ttflf/4flfUj/$j4jje4/jt/$j/u4jjUr /dj14Lf$1$/j$ f4401O/d4UJ The as.tzr_acknowleds .t_.tke_dtlsvsrz
Acee_a1_comtlstion .fejqo isof iifLeant imEortanceto

Owner and shall Iroceed LiiSh_t_szecUied work J1 conform
SoSe_szesiittpshsdals.... oflatzr_skaAl_tk Lcsionre-
urjd_t achieve rs11 Atan.s_wtkia pjroved sched
ule whether lnSnlrflozlLastzrzs t%cuSracz
ox.a as.ikisir2 r_e all at no additional2JZ the The Owner yil_mke ao_casforJchedule deficien5yfack ot jast_tke_ozeaIlJzoj.estchedu1e

The Contractor will be required to submit drawings and other engineering
data in accordance with the schedule and requirements specified herein to
assure compliance with the overall construction and operating schedule

1A.5.2 Manufacturers Field Supervision and Services T1e Contractor
shall furnish the services of one or more manufacturers erection super
visors for resident supervision of all erection work The erection
supervisor shall be present during and shall supervise the unloading of
equipment and materials from cars In addition he shall be present and
supervise all hauling storing cleaning and erection

1.A.5.3 Manufacturerts Technical Services In addition to the resident
field supervision specified in Article JA.5.2 the Contractor shall fur
nish the services of one or more manufacturers technical service repre
sentatives The service representatives shall be technically competent
factory trained experienced in tha installation and operation of the

Negotiated vision
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equipment and authorized by the manufacturer to perform the work tipu-
lated

The manufacturers technical service representatives shall inspect the
equipment after installation and make any needed changes or adjustments
to assure proper operation They shall furnish written certificatjtn to

9255 WET SCRUBBER 6202021
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the Construction Manager that the equipment has been inspected and ad
justed by them or under their direction and that it is ready or service
all of which shall be done before initial operation of the equipment
The service representatives shall be present during initial operation of
the equipment plant startup and testing and shall instruct the oper
ating personnel in the proper operation of the equipment

The Contractor shall also furnish the field services of direct repre
sentatives of the manufacturers of auxiliary equipment which has rotating
parts or which may require field inspection and adjustment to assure
proper operation

IA.5 .4 Manufacturers Consulting Services. In addition to the manu
facturerts technical services specified in Article IA.5.3 the Contractor
shall furnish the services of qualified experienced scrubber system
operations consultant on resident basis for the time period beginning
30 days prior to initial operation through successful completion of the
final formal performance guarantee test for Unit The Owner shall have
the option of retaining these services for the full time period specified
or terminating the services at any time upon notification of the Contrac
tor The representative shall be knowledgeable of scrubber operation and
maintenance procedures and shall assist the Owner in diagnosis and solu
tion of operational problems. He shall provide liaison with the Contrac
tors organization in resolution of scrubber system problems firm
lump sum option price for providing the operations consultant services on

monthly basis shall be stated in the Proposal The Owner may exercise
the option for these services at any time prior to 60 days before initial
operation

The Contractor shall also provide process chemistry consulting services
as required qualified experienced consultant shall be assigned to the

project to analyze and interpret testing results and operational data
The consultant shaLl be available to conduct testing programs to diagnose
operational problems and to perform system optimization studies Fin
lump stn option prices shall be stated in the Proposal for performing the
data analysis and interpretation services on monthly basis throughout
the time period beginning with initial operation of Unit and ending
upon successful completion of the final formal performance guarantee test
and for providing 60 days of oneite consultation services The Owner
shall have the option of retaining the data analysis and interpretation
services for the full time period specified or terminating the services
at any time upon notification of the Contractor per diem rate shall
be stated in the Proposal or adjusting the lump sum price based on the

actual number of days of onsite service used

IA.5.5 Design Conference When necessary as determined by the Engi
neer the Contractors design engineer shall attend design conference
at time and place designated by the Engineer to discuss matters rela-
tive to the execution of this Contract Additional design conferences
shall be held as required thereafter to expedite the work
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LA 5.6 Instruction Manuals Instruction manuals shall be furnished in
accordance with the requirements stated in Section 1C of these specif
nations

IA.6 CONSTRUCTION MANAGEMENT SYST The Contractor and his subcon
tractors shall participate in the Construction Management System estab-
lished Dy the Construction Manager Under this progrma the Contractor
and his subcontractors shall provide to the Construction Manager pro
duction scheduling and shipping information for the equipment portion
of the contract and specific and accurate manhours quantity and sched
ule information and other information as required by the Construction
Manager for the erection portion of the contract Such information shall
be In the detail and format and with the frequency as required by the
Construction Manager The information shall be submitted by the first of

each month or more frequently as determined by the Construction Manager
The information will be used by the Construction Manager for schedule
monitoring purposes to ensure that schedule interfaces with other con
tractors are met and to monitor overall project performance Copies of

progress reports issued periodically by the Construction Manager based

upon this information will be provided to the Contractor

1A..7 CONSTRUCTION MANAGEMENT REQUIRENTS While on the jobsite the
Contractor and hi subcontractors shall actively participate in and
adhere to the Construction Managers project management requirements job
rules and conduct fire protection and safety procedures and all other
procedures initiated by the Construction Manager for the purpose of

maintaining obsite administrative control The Contractor and his
subcontractors shall attend weekly project management meetings or other

meetings that are deemed necessary by the Construction Manager

IA SCEEDULE The Contractor shall schedule delivery and erection of

equipment arid materials in accordance with the following listed dates
Each activity shall be completed not later than the date specified
Delivery of equipment or materials significantly earlier than required to

meet the scheduled erection dates may be made only with the Project
Manes pennies ion

Activity Date

Unit Unit Unit Unit

Contractor complete
model teat 682

Ownerfurnished strut
three complete to ex
tent necessary for Con
tractor to begin erec
tion of equipment in LtZ$L$4 11683 11687

ukbr_B4dnj 1-- 1-k-F

Addenthn No
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Act ivir Date

Unit Unit Unit Unit

Beginning of con
struction of coal

conveyers located
on east side of

Unit and on east
side of Unit 4184 4186

Ownerf unished true
tures complete to ex
tent necessary for

Contractor to begin
erection of equipment
in the additive

preparation area 8184 8186

Contrac tot complete
erection of equipment
to permit enclosure
of flue gas desulfuri
zation building 81584 81585 81586 81587

Contractor complete
erection of equip
ment to permit con
nection of Owner
furnished ductwork 111284 111285 111286 111287

Completion of con
struct ion of coal

conveyors located
on east side of

Unit and on east
side of Unit 4185 4187

Contractor complete
erection of equipment
to permit enclosure
of additive prepara
tion building 61085 61086 61087 610-88

Contractor complete
erection of equipment
to permit initial

operation by 3186 3187 3188 3189
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Activ Date

Unit tlnit2 Unit Unit

Date of Initial

Operation of Unit
as defined in

General Conditions 4135 41--SI 4.488 4189

Date of Commercial
Operation of Unit
as defined In Gener
al Conditions 7186 7187 7188 7189
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Section lB GENERAL EQUIPMENT SPECIflOATIONS

13 GENERAL These Ceneral Equipment Specifications apply in general
to all equipment and materials and are supplementary to the detailed
specifications If requirements specified herein are in conflict with
requirements specified in the detailed specifications the detailed
specifications shall govern to the extent of such conflict

The Proposal shall be based upon the use of equipment and materials
complying fully with the requirements specified in this Section 13 It
is recognized that the Contractor may have standardized on the use of
certain components materials processes or procedures different than
those specified herein Alternates in addition to the base proposal on
the basis of supplying the Contractors standard components materials
processes or procedures will be considered The alternate proposal
shaLl clearly stipulate the alternate proposed the specific exceptions
to the specifications and the price change applicable for supplying such
alternate

IL REFERENCED STANDARDS Reference to the standards or codes of any
technical society organization or association or to the lava ordi
nances or codes of governmental authorities shall mean the latest stand
ard code specification or tentative standard adopted published and
effective at the date of taking bids unless specifically stated other
wise in these specifications

The specifications codes1 and standards referenced in these specifica
tions including addenda amendments and errata shall govern in all
cases where references thereto are made In case of conflict between the
referenced specifications codes or standards and these specifications
the latter shall govern to the extent of such difference

13.3 MATERIALS AND EQUIPMENt Unless specifically provided otherwise in
each case alt materials and equipment furnished for permanent installa
tion in the work shall conform to applicable standard specifications and
shall be new unused and undamaged

Individual parts shall be manufactured to standard sizes and gages so
that repair parts furnished at any time can be installed in the field
Like parts of duplicate units shall be interchangeable

13.4 IDENTICAL EQUIPM4T Like equipment for all generating units shall
be identical with respect to the following

Internal wiring including connections for external wiring

Details and locations of connections to Ownerfurnished

support steel and foundations
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Details and locations of connections for Ownerf urnished
piping and raceway

Overall dimension

Weights and forces transmitted to the Ownerfurnished support
steel and foundations

Modifications to the requirements for identical equipment shall be made
only with the written authorization of the Engineer All such proposed
modifications including documentation supporting the necessity for
modification shall be clearly inidicated in request submitted in
accordance with the requirements of Section lC

1L5 IDENTIFICATION All correspondence shipping notices specifica
tions engineering data and other documents pertaining to the equipment
and materials furnished under these specifications shall be identified by
the project name the unit number the specification number the specifi
cation title and the Engineers project number

lB PRESRIPHENT INSPECTION The Project Manager reserves the right to
inspect the equipment prior to shipment

The Contractor shall notify the Project Manager of all shipments not less
than 10 working days prior to the date of shipment to allow the Project
Manager to provide for inspection of the equipment if so desired

1.8.7 SHIPIIENTS Shipments to the plant site shall be consigned to the

following locations

Rail shipments shall be delivered to the railhead on the
Intermountain Generating Station site via the plant site
rail spur connecting to the Union Pacific Railroad at

point approximately one mile southwest of Lynndyl Utah

Truck shipments shall be delivered via U.S Righway
approximately 10 miles northeast of Delta Utah to Brush
Wellman Road and thence approximately miles west to the
Intermountain Generating Station site

1.8.8 SUPPING NOTICE The Contractor shall submit to the Project Manager
and Construction Manager duplicate copies of shipping notices describing
each shipment of material or equipment The shipping notices shall be

mailed to arrive approximately days ahead of the estimated shipment
arrival The addressee for each shipping notice will be determined
later

1.8.9 MATERIALS LiST The Contractor shall prepare and submit with the

first shipping notice duplicate copies of an itemized materials list

covering all material and equipment furnished under these specifications
The materials list shall be in sufficient detail to permit an accurate
determination of the completion of shipment
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13.10 QUALITY ASSUR4NCE The Contractor shall maintain quality assur
ance program In accordance with Section 113

13.11 CORRECTION OF ERRORS Equipment and materials shall be complete
in all respects within the limits herein outlined All errors or otis
sbus required to be corrected in the field shall be done by the manu
facturer or his duly authorized representative at the Contractors ex
pense

13.12 NUMBERING SYSTEM The Engineer will establish an identification
numbering system to provide consistent ntbering throughout the generat
ing unft All electrical devices control and instrumentation equipment
valves and other items of similar nature shall be permanently identified
with the identification number supplied by the Engineer Except as
specified otherwise in these specifications the identification shall be
engraved on stainless steel or laminated phenolic tags or nameplates at
the option of and as acceptable to the Engineer and permanently affixed
to the device The Engineers identification nnmbers shall be included
on the manufacturers drawings

13.13 WELDING If the manufacturer has special requirements relating to
welding procedures for welds at the terminals of the equipment and if
such welding is to be performed under separate contract the require-
ments shall be stated on the manufacturers drawing of the affected part

13.14 TECTI0N All equipment shall be boxed crated or otherwise
suitably protec during shipment handling and storage Equipment
having antifriction or sleeve bearings shall be protected by weathertight
enclosures

Coated surfaces shall be protected against Impact abrasion discolora
tion and other damages Surfaces which are damaged shall be repaired

Electrical equipment controls and insulations shall be protected
gainat moisture and water damage All external gasket surfaces and
flange faces couplings rotating equipment shafts bearings and like
items shall be thoroughly cleaned and coated with rust preventive com
pound as specified above and protected with suitable wood metal or
other substantial covering to ensure their full protection All exposed
threaded parts shall be greased and protected with metallic or other
substantial protectors

All piping tubing and conduit connections on equipment and other equip
ment openings shall be closed with rough usage covers or plugs Female
threaded openings shall be closed with forged steel plugs The closures
shall be taped to seal the interior of the equipment Open ends of

piping tubing and conduit shall be sealed and taped
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1315 TOOLS The Contractor shall furnish and ship with each piece ofUnit equipment one set of all special tools required for the dismantlingand maintenance of the equipment The tools shall be shipped in separateheavily constructed wooden boxes provided with hinged covers and padlockhasps

Maintenance tools for each piece of equipment shall be boxed separatelyand the boxes shall be marked with the large painted legend as follows

IWrERMOUNTAIN POWER PROJECT
INTERMOUNTAIN GENERATING STATION UNIT
MLINTENANCE TOOLS tR Name of Equipment
ERECTION CONTRACTOR DO NOT OPEN EXCEPT WITR CONSTRUCTfOt

MANAGERS PERMISSION

weatherproofed itemized list of the contents shall be attached to theoutside of each box

The maintenance tools shall include all special handling rigs bars
slings and cable All maintenance tools shall be in new and unused
condition and shall become the property of the Owner The Proposal shallinclude list of recommended maintenance tools which shall be furnished
with the Unit equipment

13.16 ALIGNMzflANj3nnJIcz All rotating parts shall be true and
dynamically balanced Excessive noise or vihration in the opinion of
the Construction Manager will be sufficient cause for rejection of the
equipment All rotating equipment shall be balanced at the factory

All rotating equipment except electric motors shall be factory balanced
to level such that vibration displacement in mils peaktopeak is not
more than indicated as GOOD on the General Machinery Vibration Chart
published in 3axter R.L and Bernhard D.L Vibration Tolerances for
Industry ASME Publication 67PEMl4 presented at the AScE Plant Engi
neering and Maintenance Conference Detroit Michigan April 1012 1967
also published as Curve 3O5D by tEl Mechanalysis Inc 6150 Runtley
Road Columbus Ohio 43229 or as required for reliability and longevity
whichever requirement as determined by the Engineer is the more stringentElectric motors shall be balanced by the manufacturer in accordance with
NEMA standards

lB.17 DESIGI COORDINATION The Contractor shall be responsible for the
selection and design of all equipment and materials which will provide
the best coordinated performance of the entire system Components of
rotating equipment shall be selected so that the natural frequency of the
complete unit is not at or critically near the operating range of the
unit Where actual design characteristics of proposed components vary
from those quoted in the Proposal or specified the Contractor shalt take
these into account in the establishment of design criteria for related
components
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1.3.18 LUBRICATION Equipment shall be lubricated by systems designed
for continuous operation Lubrication systems shall not waste lubricants
and shall not require attention during startup and shutdown or routine
inspection more frequently than once weekly

Oil lubricant level indicators shall be furnished and permanently marked
to indicate proper levels under both standstill and operating conditions

13.19 ENCLOSED GEAR DRYE UNITS Enclosed gear drive units furnished as
part of the equipment specified shall be designed for continuous serv

ice and shall be in accordance with the latest ACMA standards for the

type of gear drive being furnished

Each gear drive unit shall be capable of withstanding the motor torques
developed during start acceleration and deceleration if stalled

13.20 SAFETY GUARDS Guards shall be provided for protection of per
sonnel from all exposed moving and/or rotating machine elements

Each guard shall be fabricated from ASTh 36 steel plate having minimum
thickness of 10 EWG and designed for easy installation and removal
Necessary supports and accessories shall be furnished with each guard

Guards for outdoor installation shall be galvanized

13.20.1 florizontal Shaft Equipment Safety guards for horizontal shafts
shaft couplings belt sheaves etc shall be of the inverted 1h17n design
with sides extending to the equipment base or baseplate

13.20.2 Vertical Shaft Equipment Safety guards for vertical shafts
shaft couplings etc shall be of 360 degree construction with bolted
vertical joints Ringed sections shall be provided for inspection of

couplings and glands

13.21 SHAFt COUPLINGS Shaft couplings shall be used between all drives
and driven equipment Couplings shall be attached to driver and driven
shafts by press fits and keys Couplings shall be of the all metal
lubricated gear flexible type Koppers Fast or acceptable equal

Shaft couplings shall be sized to transmit the maximum brake horsepower
requirements of the driven equipment with service factor of not less
than

On applications where the motor is furnished under separate specifica-
tions the motor half coupling shall be machined to the motor shaft
dimensions op the motor drawing reviewed by the Engineer and shipped to

the motor supplier for shop mounting The responsibility for proper fit

of the coupling halves shall rest with the Contractor
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1B.22 INSTEUNENTATION Instrumentation components furnished with the
equipment shall be in accordance with the following articles and shall
be constructed to withstand the temperatures encountered in the actual
service Pressure gages thermometers and indicating switch devices
shall indicate the measured value within plus or minus one per cent of
mnirinmz scale value Switch actuation repeatability of switch devices
shall be the manufacturers standard but repeated actuations shall in no
case produce deviations from set value greater than plus or minus one per
cent of full scale range

13.22.1 Limit Switches L2mit switches except those integrally mounted
on motor operated valves shall be selected from the following alternates
unless specified otherwise in Part EQUIPMENT REQUIREMENTS

National Acme Company Snaplock Series EAJ.701410 D2400XST
Switches shall have not less than two normally open and two
normally closed contacts

Honeywell Micro Switch Type LS with two normally open and
two normally closed contacts ad with 3/4 inch conduit hub

All lijijit switches shall have contact rating of at least 10 amperes
continuous and amperes break at 120 volts ac

13.22.2 Pressure Switches Pressure switches shall be selected as
follows

General static pressure switches or differential pressure
switches for normal static pressure shall be Automatic
Switch Company heavyduty TnPoint or equivalent

Low differential pressure switches for low static pressure
ranges shall be manufactured by Dwyer Instruments Inc

Low differential pressure switches for high static pressure
and applications requiring both Indication and pressure
switch contacts shall be iaplemented with equipment manu
factured by ITT Barton Process Instruments inc regardless
of the range

The acceptability of each pressure switch with respect to range over
pressure capability repeatability and deadband shall be demonstrated to
the Engineer

13.22.3 Temperature Switches Temperature switches shall be AllenBradley
Bulletin 831 with NEMA enclosures Special length armored capillary
tubes shall be furnished where required Thermowells shall-be furnished
as required and shall be as specified in this Section lB under the

article entitled Therinowells The acceptability of each temperature
switch with respect to range repeatability and deadband shall be demon
strated to the Engineer
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1322.4 Level Switches4 Level switches in clearwater service shall be

Magnetrol having float and body construction appropriate to the service
conditions of the systems to which they are connected Switch elements
shall- be of the vibration resistant mercury bottle type magnetically
coupled to the float Two switch elements shall be available at each
love point monitored Each switch element shall be reversible for NC or
NO operation or shall be double throw construction Switch element leads
shall be of high temperature construction and terminated on terminal
blocks within the switch housing Switch housings shall be splashproof
construction unless otherwise specified CaRaCiaaceorconductancepe
jhs_sj1a1j used for slurr1 prvlce

13.22.5 Solenoid Valves Solenoid valves shall be manufactured by Auto
matic Switch Company Valves shall be selected to incorporate body con
struction trim materials and internal arrangements suitable to the
application and shall be acceptable to the Engineer Solenoid enclosures
shall be NEMA unless otherwise specified Solenoid coils shall be

Class if high temperature construction and shall be suitable for con
tinuous duty

13.22.6 Pressure Cages Gages for control air supply and signal pres
sures integraf the instrument shall be in accordance with the control
manufacturers standards All other gages shall be as specified herein
Cages shall be 41/2 inch Ashcroft Duragauge Dials shall be engraved
with service legends or separate nameplates of engraved laminated phe
nolic shall be attached to the gage faces to identify the service
Legends shall be as directed by the Engineer 11 gages except on
control air service shall have stainless steel movements and nylon
bearings Cages for panel mounting shall be Type 1377 Cages for sepa
rate mountings shall be Type 1379 with 1/2 inch NFl bottom connections
Each gage except control air gages shall be furnished with an Ashcroft
Type 11065 puLsation dampening valve of the same material as the bourdon
tube

13.22.7 Thermoieterà Thermometers for local mounting shall be Ashcroft
Duratemp 6003 4112 inch dial Every Angle gas actuated thermometers
Thermometers for panel irounting shall be Ashcroft 41/2 inch dial 600A
gas actuated with Type 1377 case and stainless steel armored capillary
tubing of length required for the installation The dials shall be

engraved with service legends or separate nameplates of engraved laini
nated phenolic shall be furnished attached to the dial faces to identify
the service Legends shall be as directed by the Engineer Therinovells
shall be furnished for all thermometers and shall be as specified in this

Section 13 under the article entitled Thermowells

13.22.8 Temjerature Detectors Temperature detectors shall be thermo
couples or RTDs as required by the following paragraphs and the detailed
specifications

Negotiated Revision
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Temperature detectors equipped with thermowella shall be springloaded
and shall be furnished as complete assemblies each including well
nipple and weatherproof connection head Thermowella shall be as speci
fied in this Section 13 under the article entitled Thermowells

Thermocouples shall be single element stainless steel sheathed corn
patted magnesium oxide insulated type with ungrounded measuring junc
tions Thermocouples and extension wire shall meet the standard limits
of error specified in ANSI NC96.l

Temperature detectors for bearing metal temperatures and fluid system
temperatures shall be ISA Type chromelconstantan thermocouples with
Type EX extension wire

Temperature detectors for motor winding temperatures shall be as speci
fied in Section 13

13.22.9 Thermowells Plaid system temperature sensors shall be equipped
with thermowells Thermowells shall be onepiece solid bored Type 316
stainless steel of stepless tapered design Maximum bored internal
diameter shall be 0.387 inch The design of thermovells shall be certi
fied acceptable for the maximum conditions of temperature pressure and
fluid velocity by methods described in ASME Performance Test Code 19.31974
Chapter Paragraphs through 19 The acceptability of each well shall
be demonstrated to the Engineer

Thermowells shall be threaded and constructed to allow seal welding after
installation Thread sizes shall be as follows

Gas and air duct wells inch NPT
All others 3/4 inch Nfl

Thermowell outside diameter at the beginning of the taper shall be approxi
mately the same as the root diameter of the threads Each thermowell
shall be furnished with stainless steel extension nipple

13.22.10 Test Wells Test wells shall meet all the criteria for mate
rial design Łonstruction and certification specified for thermowells
Each test well shall be furnished with stainless steel extension nipple
and brass screwed cap Extension nipple length shall be as specified in
the Technical Requirements

13.22.11 Mountings for Vibration Transducers Vibration transducer
mountings shall be provided for all major rotating equipment excluding
motors The vibration transducers and monitoring equipment will be

furnished and installed under separate specifications The vibration
transducers provided will be the velocity coil type piezoelectric ac
celerometer type or noncontact proximity type The specific selection
of transducer type for each piece of equipment will be dependent upon
the application
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Vibration transducer mounting design and location shall be acceptable tothe Engineer and to the vibration transducer manufacturer The Contrac
tor shall provide drawings to indicate the arrangement and dimensions of
bearing housings shaft supports reinforcing struts ribs and adjacentstructures These drawings shall be in sufficient detail to allow the
Engineer or the vibration transducer manufacturer to select and locate
the vibration transducers Drawings and other data will then be providedto the Contractor indicating the selected transducer types locationsand mounting details

Mounting provisions for velocity and accelerometer type transducers shall
include mounting hole or pad as required by the vibration transducer
manufacturer The transducer mounting hole when required shall be
drilled on the exterior of the equipment bearing housing and tapped to
accept the transducer mounting stud Transducer mounting pads when
required shall be securely attached to the exterior of the equipment
bearing housing Pad configuration dimensions surface smoothness and
drilled and tapped mounting holes in the pad shall be provided as re-
quired by the vibration transducer manufacturer

Mounting provisions for noncontact type transducers shall include
drilled tapped and chamfered hole in bearing housing for radial
insertion of transducer or transducer mounting bracket as required
by the transducer manufacturer

lB.23 EQUIPMENT BASES cast iron or welded steel baseplate shall be
provided for all rotating equipment which is to be installed on con
crete base Adequate grout openings and vent openings shall be provided
in each baseplate Each baseplate shall support the unit and its drive
assembly and shall be of neat design with pads for anchoring the emits
Baseplates or equipment subject to water or oil leakage shall be pro
vided with raised lip all around and shall have threaded drain con
nection

lB.24 COMPRESSED AIR riltered dried oil free compressed air will be
supplied for oation of pneumatic instruments and control valves
Normal house service air will be supplied for operation of other pneu
matic devices The compressed air will be supplied at receiver pressure
varying from 60 to 125 psi The dew point of the compressed air will be45 at 125 psi Particulate material in the compressed air will be
smaller than micrometers

Pressure regulators shall be provided for pneumatic devices which operate
at pressure levels other than receiver pressure Pressure regulators
shall be Fisher Controls Co Model 67 PR with pressure gage

lB.25 CONTROL POWER Electrical power for control and instrumentation
will be nominal 120 volt singlephase1 60 hertz alternating current
or nominal 125 volt direct current The Contractor shall provide any
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devices required for proper operation and protection of the equipment
during electrical power supply and ambient temperature fluctuations
described in the following paragraphs

All dc electrical control devices shall be designed for continuous operation on an ungrounded station battery at any voltage from 100 to 140 voltadc Electrical devices served from this supply shall not impose any
ground connections on it Direct current electrical control device
operation shall not be affected by an undervoltage transient of 1/2 sec
ond duration at 50 volts dc

All an electrical control devices shall unless otherwise specified be
designed for continuous operation at any voltage from 102 to 132 volts
alternating current The dropout voltage shall be less than 75 volts
or relays and 90 volts for contactors and starters Alternating current

electrical control devices operating at nominal voltages other than
120 volts shall be designs or continuous operation over proportional
voltage variations Alternating current electrical control device operation shall not be affected by complete loss of voltage for cycles

All devices shall be guaranteed to operate satisfactorily under voltage
conditions specified in the above paragraphs and at range of ambient
temperatures from 50 to 10

13.26 AUXILIARY POWER Auxiliary equipment such as motors trans
formers and rectifiers requiring electrical power shall be designed to
operate from one of the nominal electrical power sources as follows

Volts Phase Hertz

480 60

120 60

125
Emergency

13.27 RACEWAY Unless specified otherwise all raceway interconnections
between devicis panels boxes and fittings shall conform to ANSI C80.l
and Ut All conduit connections shall be of the threaded type Unless
specified otherwise all conduit 11/4 inch trade size or less shall be
hotdip galvanized rigid steel and conduIt 11/2 inch trade size or
larger shall be hotdipped galvanized rigid steel or rigid aluminum at
the Contractors option

One exterior locknut and one interior locknut and one bushing shall be

provided at the termination of each conduit not terminated in hub
Locknuts shall be designed to securely band the conduit to the box or
cabinet when tightened Locknuts shall be so constructed that they will
not be loosened by vibration

Insulated bushings with insulating inserts in metal housings shall be
provided on conduit 11/4 inches and larger Insulated bushings shall be
grounding type Standard bushings shall be galvanized
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All conduit shall be installed in exposed runs parallel or perpendicular
to dominant surfaces with right angle turns made of symmetrical bends or
fittings run of conduit shall not contain more than the equivalent of
four quarter bends including those immediately at outlets and fittings
Bends in conduit shall be made without reducing the internal diameter of
the conduit

All conduit runs shall be rigidly supported Each conduit shall be

supported within one foot of junction boxes and fittings Support spac
ing along conduit runs shall be as follows

Conduit Size Maximum Distance Between Supports

1/2 inch through 11/4 inch feet
11/2 inch and larger 10 feet

Conduit shall be supported by means of conduit clamps and clampbacks

Conduit shall he securely fastened to all boxes and cabinets Threads on
metallic conduit shall project through the wall of the box to allow the
lushing ta butt against the end of the conduit The locknuts both inside
and outside shall then be tightened sufficiently to bond the conduit
securely to the box

The raceway systea provided for all interconnecting wiring shall be

acceptable to the Engineer

13.28 LECRICAL ENCLOSURES Unless indicated otherwise in these speci
fications eleàirical enclosures except junction boxes and pull boxes
inch trade size and smaller shall be as follows

Location Enclosure Type

Indoor

Dry areas Lc2FIsr.sl.....rso NA 12

Areas where moisture condi
tions are more severe than
those For which NFIA en
closures are intended all NEMA
other areas

Electrical enclosures except those of cast metal shall be constructed
fran steel plate reinforced as required to provide true surface and
adequate support for devices mounted thereon Thickness of the steel

plate shall conform to the requirements of DL 50 Each enclosure shall
be of adequate strength to support mounted components during shipment and
to support concentrated load of 200 pounds on its top after erection

Mdend No
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Freestanding enclosures shall be 90 inches high not more than 20 feet
wide and not more than 36 inches deep

All junction boxes or pull boxes inch trade size or smaller in anydimension shall be galvanized malleable iron or acceptable equal cast
ferrous metal

Junction boxes and pull boxes shall be in accordance with the require
ments of NEC Article 370 Paragraphs 18 19 20 and 21 and shall be
without knockouts

Except as indicated otherwise in these specifications or on the drawingsall junction boxes and pull boxes larger than inch trade size in all
dimensions for use in indoor locations shall be sheet steel hotdip
galvanized after fabrication

13.29 WIRING In general all devices furnished under these specifi
caflona and requiring electrical connections shall be designed for wiring
into electrical enclosures with terminal blocks Terminal blocks shall
be furnished for conductors requiring connection to circuits external to
the specified equipment for internal circuits crossing shipping splits
and where equipment parts replacement and maintenance will be facili
tated

Splices will not be permitted in control wiring or instrument leads

All spare contacts on auxiliary relays lockout relays limit switches
and similar devices shall be wired out to accessible terminal blocks for
future external connections

All wiring leaving an enclosure shall leave from terminal blocks and not
from other devices in the enclosure

Auxiliary equipment such as terminal blocks auxiliary relays or con
tactors shall be readily accessible Auxiliary equipment shall be lo
cated in compartments enclosures or junction boxes in such arrangement
that serviceman will have direct access to the equipment without re
moval of barriers cover plates or wiring Relays timers terminal
blocks and instruments for subsystems shall be mounted together in
systematic manner in cabinets in order that checkout and maintenance can
be performed from one side of each equipment cabinet

Terminal blocks for external connections shall be grouped in the instru
ment and control compartment for easy accessibility unrestricted by
interference from structural members and instruments Sufficient space
shall be provided on each aIde of each terminal block to allow an orderly
arrangement of all leads to be terminated on the block Arrangement of
circuits on terminal blocks shall be such that all connections for one
circuit plus any spare conductors shall be on adjacent terminals
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shorting type terminal block shall be installed at an accessible loca
tion for each set of current transformers supplied with the equipment
furnished under these specifications The shorting terminal block shall
be the one nearest the current transformers No other shorting type
terminal blocks are required unless specified otherwise

All electrical cables shall be conservatively selected for the electrical
and environmental conditions of the installations and shall be of the
best construction for the service where unusual service conditions are
encountered Oil resistant and proper temperature application cable
shall be used throughout Except where required to be otherwise to
perform satisfactorily in the service all electrical conductor shall be
Class stranded copper 14 AVG or larger MI cable is not acceptable

Prefabricated cables shall be rated 600 volts and shall be of identical
manufacture to cables which have passed the IEEE 383 flame test

Control panel and cabinet wiring shall be stranded copper conductor with
Type 515 crosslinked polyethylene insulation rated at 600 volts shall
be designed for maxinmn conductor temperature of 90 shall meet the
insulation requirements of ICEA 566524 Part shall meet the vertical
flame test requirements of ICEA 31981 Paragraph 6.19.6 and shall be
Rockbestos Firewall Type 513 General Electric Vulkene Supreme Type 313
VWl or acceptable equal

General service power and control cables integral to the equipment fur
nished but not internal wiring of control cabinets or panels and pre
fabricated cables shall be rated for the maximum service voltage but not
less than 600 volts Power conductors and single conductor control
cables shall have ethylene propylene rubber insulation with neoprene
conductor jacket and multiconductor control cables shall have flame
resistant crosslinked polyethylene conductor insulation and an overall
flame resistant neoprene jacket or acceptable equal insulation system
except NEC Type SFI silicone rubber insulated cable with braided glass
jacket shall be used where ambient conditions cause conductor operating
temperatures to exceed the temperature ratings of the general service
cable insulation furnished

All thermocouple wire shall be solid conductor with twisted and shielded
conductor pairs Insulation shall be color coded in accordance with the
requirements of ANSI MC96.1 These requirements also apply to thermo
couple extension wire which is furnished internal to Contractorfurnished
equipment The shield wire for each thermocouple furnished for external
connections shall be terminated on an ungrounded terminal

Control conductor terminal connectors shall be compression type con
nectors properly sized for the conductor and the terminal The con
nectors shall be constructed of copper and shall be tin plated The

interior surface of the connector wire barrel shall be serrated and the
exterior surface of the connector uire barrel shall be furnished with
crimp guides
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foninsulated ring type terminal connectors are acceptable for conductors
terminated on devices equipped with individual fitted covers such as
General Electric Type SBI control switches and General Electric Type BRA
lockout relays Preinsulated ring type terminal connectors shall be used
on all other connections except thermocouple connections for conductors

AWG and smaller

Preinsulated terminal connectors shall include nylon or vinyl sleeve
color coded to indicate conductor size Preinsulated terminal connectors
for 10 .AWG and smaller conductors shall include metallic support sleeve
bonded to the insulating sleeve and designed to grip the conductor insula-
tion

Ring type connectors shall be rated 600 volts ac and shall be manufactured
by Panduit 3M or acceptable equal

Each terminal block terminal conductor relay breaker fuse block and
other auxiliary device shall be permanently labeled to coincide with the
identification indicated on the drawings All terminals provided for
termination of external circuits shall be identified by inscribing cir
cuit designations acceptable to the Engineer on the terminal block mark
ing strips with black paint All other wiring terminations shall be
identified by printing on conductor identification sleeves conductor
identification sleeve shall be provided on each end of each internal
conductor Each sleeve shall be marked with the opposite end destination
identification described in Section lC under WIRING DIAGRAMS Conductor
identification sleeves shall be not less than 1/2 inch long and shall be
as manufactured by the Dura Mark Company Port Washington New York or
acceptable equal Conductor identification shall be printed on the
sleeve with Thomas ts Betts Company Catalog No WT163Ml marking pen
Panduit Corp Part No PX marking pen or acceptable equal After in
scription of the conductor identification the marking sleeve shall be
coated with clear acrylic spray coating Krylon No 1303 as manufactured
by Borden Inc or acceptable equal Conductor identification shall be
permanent unaffected by heat solvents or steam and not easily dis
lodged Adhesive labels are not acceptable

The arrangement of connections on terminal blocks shall be acceptable to
the Engineer

All connections requiring disconnect plug and receptacle type devices
shall be provided with factory terminated conductors on each plug and

receptacle Plugs and receptacles shall be factory wired into junction
boxes containing terminal blocks for external connections All con
ductors on the disconnect portion of plugreceptacle assemblies shall be

in counnon jacket

All temporary wiring installed in the factory for equipment testing shall

be removed prior to shipment of the equipment
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13.30 PIN AND SOCKET CONNECTORS Pin and socket connectors shall have
threaded coup hugs and crimp type contacts and shall meet Military Speci
fication MILC5015 except for pin and socket plating Pin and socket
plating shall be minimum of 0.000050 inch of gold over 0.000050 inch of
nickel Connectors shall be manufactured by Amphenol Cannon Pyle-flatio
or acceptable equal If the Contractor Is unable to furnish connectors
as specified he shall submit sample of the connector he proposes to
furnish accompanied by complete manufacturerts specification data with
the request for the Engineers acceptance

13.31 TEflNINAT1ON OF 600 VOLT POWER CABLE The capacities of conduit
entrances1 terminal enclosures and conductor terminals for 600 volt
power cable terminations in equipment furnished under these speci.fi
cations shall be as required to accovnodate copper or aluminum phase
conductors and copper ground conductors which are sized in accordance
with the requirements of this article

1B.3l.1 Conduit Entrances and Terminal Enclosures Capacities of con
duit entrances and terminal enclosures for phase conductors shall be as
required for conductors sized in accordance with the requirements of the
ICEANENA standard for aizpacities of cables in opentop cable trays ICEA
Pub No P54440 Second Edition and Pub No WC51l975 and shall
be based on installation in opentop cable tray to 3.0 inch calculate4
depth of cables The following tables in the previously referenced
standard shall be used for the phase conductor materials and sizes and
cable constructions listed

Table Copper conductor sizes 12

AWC through AVG in

three conductor cable

Table Copper conductor sizes
1/0 AWG through 2/0 Mcm
in single conductor cable

Table 20 Aluminum conductor sizes
4/0 AWG through 1000 Man
in single conductor cable

Each power circuit will include copper ground conductor or conductors
having total size coordinated with the full load current requirement of
the equipment as follows

Equipment Full Load Ground Conductor
CurrentAmperes Range AWG

Othru 21 l2thrul0
22 thru 40 10 thru

41 thru 65 thru
66 thru 156 thru

ftP 9255 WET SCRI.ThBEP 62.02023
031681

1315

EPA Request dated Oct 12 2010 for information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002327



1B.3l.2 Conductor Terminals Terminals for conductors 10 AWG anti scalier
shall be Marathon- 1500 Series or acceptable equal Termiaals for conductors AVG through 4/0 AVG shall be Curtis Industries Inc Typeor or acceptable equal Terminals for conductors larger than 4/0 AWOshall be tinned copper bar bus drilled and tapped with NEMA sized and
spaced holes

The sizes and types of conductor terminals for 600 volt power cable
terminations in equipment shall be coordinated with the conductor and
terminal connector data which will be furnished by the Engineer The
Contractor shall obtain terminal connector and conductor data from the
Engineer before installing the conductor terminals

lB.32 TEBNINAL BLOCZS Terminal blocks shall be furnished with white
marking strips and ihere permitted by the safety codes and standardsshall be without covers Not less than 25 per cent spare unused ter
minals shall be furnished on each terminal block for circuit modifica
tions and for termination of all conductors in multiconductor control
cable

Fuses shall not be mounted on terminal blocks Neither step type terminal blocks nor angle mounting of terminal blocks will be acceptable

All terminal blocks except internal terminal blocks in factory prewiredelectronic systems cabinets shall be rated 600 volts minimum and shall
have strap screw terminals Terminal blocks for connection of external
10 AWO and smaller control wiring except terminal blocks for current
transformer wiring shall be States Company Type ZWM sliding link
terminal blocks Terminal blocks for all other 10 AVG and smaller wiring
except thermocouple lead wiring shall be Marathon 1500 Series or acceptable equal Where terminal blocks are furnished for thermocouple leads
they shalt be compatible with thermocouple wire material Terminal
blocks shall be appropriately sized for larger wire size or higher voltageInsulated incoming conductors as necessary

lB.33 FUSE BLOCCS Where fuse blocks rated 30 amperes 250 volts are
required they hall be modular type with bakelite frame and reinforced
retaining clips Blocks shall be Class EL pole Model No 1l53025R
screw terminal fuse blocks as manufactured by Underwriters Safety DeviceCo 7300 West Wilson Avenue Chicago Illinois 60656 or acceptable
equal Blocks for other current and voltage ratings shall be similar in
construction and by the same manufacturer

lB.34 FUSES Where slow blow fuses are required for protection of
equipment they shall be Bussmann Type 4DL or acceptable equal with
ampere ratings of 1/4 1/2 or Where fast acting fuses are re
quireci for protection of equipment they shall be Bussmann Type NON or
acceptable equal with ampere ratings of 10 15 2-0 or 30
Wherever possible molded case circuit breakers shall be used instead of
fuses
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13.35 ELECflICAL ACCESSORY DEVICES Electrical accessory devices shall
be furnished in accordance with the requirements stated herein unless
otherwise specified in the detailed specification sections

13.35.1 Electrical Instruments All indicating instruments or elec-
trical quantitiei shall be of the switchboard type with one per cent
accuracy classification shall be designed or flush mounting and shall
be approximately inches square All instrument scales shall consist of
black markings on white background Any instrument which is checked in
the field and found to be inaccurate in excess of per cent will be
returned to the Contractor for calibration or replacement without cost to
the Owner All at instruments shall be designed for operation through
ampere current transformer secondaries and 120 volt potential transformer
secondaries Instruments shall be General Electric Type AB40 Westing-
house Type 241 or acceptable equal

1.3.35.2 Control Relays General service auxiliary relays shall be
Struthers Duni7type 219 except where the contact requirements for the

relay cannot be accommodated by the Type 219 relay In such cases the

AllenBradley Type lOOP relay shall be used Where current carrying
requirements exceed the capacity of the general service auxiliary relays
auxiliary relays shall be General Electric Type EPA or UGA Westing
house Type MG6 or acceptable equal Agastat Type GPD control relays
shall be used for d.c applications where switching of inductive loads is

required

Timing relays shall be Agastat Series 7000 or acceptable equal

13.35.3 Control Switches Control switches shall be 600 volt 20 an-S

pere niultistige rotary type with minimum of 10 contacts Switches
shall have black fixed modern pistol grip type handles and engraved
black plastic escutcheon plates with targets Switches shall be General
Electric Type 231 General Electric Type SBK General Electric Type SBtO
or acceptable equal

13.35.4 Push 3uttons and Selector Switches Push buttons and selector
switches shall be heavyduty oiltight Honeywell Micro Switch Type PT
Square Class 9001 Type or acceptable equal Toggle switches shall
be Honeywell Micro Switch Type TI Pull to unlock or acceptable equal

13.35.5 Indicating Lights Status indicating lights shall be Honeywell
Micro Switch Type PTh Series 2340 for 120 volt ac or 125 volt dc service
or Series 2150 for 24 volt service with Type 387 lamps plastic lenses
and appropriately sized resistors

Engraved indicating lights shall be Honeywell 2C200 or 2F200 series with
Type 387 lamps
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Indicating light lens colors shall be coordinated with indicated condi
tions as specified in the following table. Indicating lights shall be
energized when the condition exists and shall be deenergized when the
condition does not exist

Lens Color Condition

Red Equipment energized such
as motor running valve

open or breaker closed

Green Equipment deenergized
such as motor stopped
valve closed or breaker

open

Lens Color Condition

White Equipment abnormality
such as motor trip or
breaker trip

Amber or Yellow Equipment start permis
sin

Blue Equipment abnormality

operator initiated no
alarm condition

13.35.6 Alarm Contacts Alarm contacts for remote annunciation shall be
suitable for operation at 125 volts do Alarm contacts shall be normally
open contacts which close on alarm condition All alarm contacts shall
be rated at least 0.5 ampere make or break at 125 volts do

13.36 MOLDED CASE CIRCUIT BREAKERS Molded case circuit breakers used
in equiiuent furnished under these specifications shall be as listed in

the following tables

AC SERVICE

Interrupting Capacity NEMA
AC DC

Service Frame Trip Symmetrical
Poles Volts Ratipg Range Amperes Volts Amperes Volts

ac amperes amperes

120 100 15 100 10000 120 5000 125

480 100 15 100 22.000 480

480 225 22000 480

The construction of all pole circuit breakers furnished
under these specifications shall be equivalent to the single
pole and pole circuit breakers specified This shall
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include heavyduty construction and spacing between poles as
required for dc rated circuit breakers

DC SERVICE

Interrupting Capacity NEMA
AC DC

Service Frame trip Symmetrical
Poles Volts Rating Ran peres Volts eres oltsdc amperes amperes

125 100 15 100 10000 120 5000 125

250 100 15 100 10000 240 10000 250

18.37 NAMEPLATES Nameplates shall be furnished when specified in the
detailed specification sections Nameplates for mounting in the controlrom shall be made of laminated black phenolic engraving stock with white
tore Nameplates to be mounted in locations outside of the control room
shall be made of laminated white phenolic engraving stock with black
core The lettering shall be not less than 3/16 inch square bold en
graved through the outside layer so that the letters are the color of the
core Nameplates shall be attached to the equipment with stainless steel
path end screws

13.38 FACTORY PREWIRED ELECTRONIC SYSTEMS CABINETS Internal wiring in
factory prewired electronic systems cabinets may be installed according
to the Contractors standard as to wire size insulation and method of
termination on internal equipment except that insulation for all wiring
including circuit board wiring back plane wiring power supply wiring
and interconnecting cables between devices shall pass the vertical flame
test per ICEA 31981 Identification of conductors may be done by
insulation color coding identified on drawings or by printed wiring
lists Terminal blocks for connection of external circuits into factory
prewired electronic systems cabinets shall meet all the requirements of
the article TERMINAL BLOCKS in this section

lB39 SOLIDSTATE LOGIC SYSTEMS All electrical equipment containingsolidstate logic systems shall be tested for minimum of 120 hours
under power prior to shipment from the factory The components to be
tested shall include the electronic devices power supplies inputoutput
devices operator interface devices and interconnecting cables provided
with the systems The system shall be tested as complete assembly
Testing of individual components or modules will not be acceptable as
systeni tests

The system test shall include means of confirming the logic or mathe
matical design response of the system by simulating changes in system
input The test shall repeatedly cycle the system through all operations
it will be expected to perform in service with loads on the various
components equivalent to those which will be experienced in actual sex-v
ice
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The test shall include adjustment of power source voltages to the high
epA low limits specified in the article titled CONTROL POWER in this
section The test shall verify correct operation of the system at both
high and low power source voltage limits The system shall be tested and
verified capable of providing surge withstand capability in accordance
with the requirements of iNSt C37.90a

The test shall be performed with the solidstate logic system exposed to
ambient temperature appropriate to the service for which the associated
electrical equipment is designed

lB.40 MOTOR CONTROL The Typical Schematics for Combination Starters
followinj this section indicate the wiring of the ac motor starters which
will be furnished by the Owner for 460 volt phase motors rated 100 horse
power and smaller

The Typical Schematic for 480 Circuit Breakers following this section
indicates the wiring of the 480 volt circuit breakers which will be
furnished by the Owner for 460 volt phase motors rated larger than
100 horsepower

The Contractor shall assure that the control devices and the control
wiring including terminal designations are compatible with the appro-
priate starter and breaker control voltages and wiring as indicated

13.40.1 Contractorfurnished AC Ziotor Starters The as motor starters
furnished with the equipment shall provide wiring in accordance with the
Typical Schematics for Combination Starters following this section and in
addition shall conform to the requirenents which follow

Motor starters for 480 volt ac service shall include 480 volt phase
60 hertz contactors with manual reset thermal overload relays 120 volt
ac operating coils and 480 to 120 volt dry type control transformers
complete with one secondary lead fused and the other secondary lead
grounded

Singlespeed starters shall be furnished with three overload relays
Twospeed starters shall be furnished with six overload relays

Large size starters which require line voltage to energize the operating
coils shall be equipped with auxiliary contactora for use in the oper
ating coil circuit These contactora shall be operated from the 120 volt
circuit of the control transformers

Twospeed starters and reversing starters where required shall be rue
chanically and electrically interlocked so that only one set of contacts
can be closed at any one time
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Auxiliary contacts shall be mechanically operated by the starter con
tactor The quantity of contacts shall be as required but not less than
the quantity indicated on the Typical Schematics for Combination Starters
Terminal blocks shall be furnished as indicated on the Typical Schematics
for Combination Starters

Control transformers shall have 60 hertz ac ratings permitting operation
at primary voltage from 440 to 480 volts at voltage ratio of 41
Assuming 440 volts on the primary terminals each control transformer
shall maintain potential of not less than 105 volts at its secondary
terminals during starter coil inrush while simultaneously serving an
additional load of 100 voltamperes at 50 per cent power factor

The breakercontactor combination for motor starters shall have the same
interrupting ratings as specified in the article in this section entitled
MOLDED CASE CIRCUIT BREAKERS

Starters for 120 volt or 208 volt an service shall be similar to 480 volt
starters except control transformers will not be required

13.41 SPECIAL SflLPPING QUIREMENTS Where specified the manufacturer
shall mount and ihip impact recorders on each rail car transporting the

specified equipment The impact recorders shall be mounted at the fac
tory to provide permanent record of the magnitude of axial transverse
and vertical forces to which the equipment will be subjected while in
transit The custody of the Impact recorders upon arrival at the plant
site shall be the responsibility of the manufacturers field representa
tive The recorder impact charts shall be delivered to the Construction
Manager and shall be cue of the specified items to be furnished

13.42 NOISE LEVEL The equivalent weighted sound level measured at
feet elevation above floor level and feet horizontally frcw the base

of any of the equipment furnished under these specifications expressed
in decibels to reference of 0.0002 microbar shall not exceed 85 dBA
For indoor equipment the Contractor shall assume the environment is
hardwall construction
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Section 2k DESIGN CRITERIA

2A..1 GENERAL This section specifies the operating conditions and de
sign aM performance criteria for the flue gas scrubber and associatedani ia equipment

The flue gas scrubber shall be designed for utility power plant operationThe system shalt be designed for high reliability high availability and
ease of maintenance The system shall be designed to operate without
inordinate or excessive maintenance The flue gas scrubber shalt be
designed and arranged to treat the flue gas from coal fired steam
generator after it earges from air preheater and particulate collector

Induced draft fans will be provided by the Owner to draw the flue gasfrom the Lunate through the air preheater and particulate collector and
discharge it to the flue gas scrubber system The flue gas scrubber
shalt be designed for pressurized operation

The scrubber shall be designs for continuous operation at the specified
conditions while treating 100 per cent of the flue gas generated by
operation of the steam generator at any condition up to its maximum
continuous rating

fter treatment the flue gas shall be reheated by an inline rebater
for each scrubber module

The specifications are based on six module scrubber with each module
designed to treat 25 per cent of the flue gas flow More than six mod
tiles may be provided if required by the Contractor design to comply

ivjth any of the requirements of the contract documents IUUO Of
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Each scrubber module shall be capable of independent operation

so..M nIc.le ir.i1is
AW...sbaPbe locit wthin pntpl om
EQipjuent 1hafl e_oi erLosf_oz .znSd.zoL Items 101
which this butt1 bejrovided shall btjtpt_b limited

loltrini

Motors

Motor control centers

Mdendum No
No

9255 WET SCRUBBER 62.0202J

061881
2k-i

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002343



flectrjcal switches
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Tanks
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Access doors

Structural members

single chimney will be provided with separate liners for Units and
An identical chimney will be provided for Units and The liner
diameter for each unit will be 30 feet Chirmey height will be 710 feet

ZA DEPIMITIONS Terminology used in these specifications related to
atoichiometric ratio and limestone utilization shall be defined as follows
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The Proposal Data and material balance diagrams shall be based on lime
stone with calcium carbonate content of 90 per cent

The additive feed rate shall not include credit for reactivity of the fly
ash with S0

Utilization

Stoichiometric Ratio

If correction is required for excess air in the flue gas stream the

following equation shall be used

20.9

Oxygen Correction

20.9 Per Cent

21.3 CODS RZUIREMENTS All equipment and materials furnished under
these specifications shai.l be designed and constructed in accordance with
the latest applicable requirements of the standard specifications and
codes of the tndustria.t Gas Cleaning Institute ARENA AA ANSI ASmAE AiMS API AXSC NYPA NEMA REt IEEE SEt National Electrical
Code National Electrical Safety Code UI USC and other such regular
published and accepted standards except where modified or supplemented by
these specifications and in accordance with the applicable requirements
of the Pederal Occupational Safety and Health Standarda Any conflict
between standards shall be referred to the Engineer who will determine
which standard shall govern

Vessels which are to be lined or coated for corrosion protection shall be

designed and fabricated as minimum in accordance with the applicable
requirements of NACE Standard RP017S Recommendations of the coating
or lining system manufacturer shall take precedence over the RACE standard
when more stringent

21.4 ARRANeEWr The space available for location of the flue gas
scrubber and tentative general arrangement of the equipment are mdi

ated on the following drawing included as part of these specifications

P14-0002 ARRANGEMENT

FABRIC FILtER AND UflU WET SCRUBBER

S$fl004 Afl4jtflflfl

sum nun as sxxznn sin

flfl$$n

Some of the limits of Ownerfurnished equipment ductwurk and piping are
indicated on the drawing Contract lieits not indicated on the drawingd
shall be as defined in the text of the specifications

Mdendum No
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Alternate arrangements or modifications of the arrangement indicated onthe drawingj will be considered Complete information as requested in
the Proposal Data section of these specifications shall be submitted for
each proposed alternate arrangement or proposed modification to the

arrangement indicated on the drawingj included with these specifications
Drawings Qhich clearly indicate any modifications of the arrangement of
Ownerfurnished ductwork required to adapt to the proposed arrangement of
system components shall be submitted as part of the Proposal Data

The final equipment arrangement shall provide adequate space for access
cleaning maintenance stairwells walkways elevators laydown area
access hoistways monorails electrical cable tray of 36 inches nominal
width and space for Ownerfurnished equipment The final arrangement
shall be acceptable to the Engineer

Special consideration shall be given to minimizing the extent of scrubber
outlet ductwork

It shall be the responsibility of the Contractor to approve in principle
the Engineers ductwork arrangement or to propose an acceptable alternate
ductwork configuration prior to initiating model testing

Based on the results of the model study the Contractor shall submit
sketches of all gas distribution devices and of the ductwork arrangement
showing the location of sampling connections to be used for testing which
are required in Ownerfurnished ductwork The Contractor shall review
all final drawings submitted to him by the Engineer to ensure that the

design of Ownerfurnished ductwork conforms in all respects to the final
results of the model study

Design of Contractorfurnished ductwork shall be based on results of the
model study The Contractor shall furnish all gas distribution devices
and sampling connections which are required in the Contractorfurnished
ductwork

The Owner will provide buildings to enclose the following equipment

Scrubber modules and dampers

Contractorfurnished ductwork

Pumps

Additive storage silos

Slurry preparation equipment

Slurry tanks

Control panels and other control equipment located remote
from the process which requires indoor location

Addeudijm No
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Control panels and control system components except primary sensing
devices and local instrimisnts will be located in the scrubber local
control room Monitoring devices and certain overall control devices will
be located in the main control room The control roons will be space
conditioned for personnel comfort

The equipment shall be supported above grade on foundations and struc
tural steel supports furnished by the Owner Drawings submitted as part
of the Proposal Data shall indicate the elevations of the required supports

2s.5 TYPE The flue gas scrubber shaU be countercurrent spray tower or
crosscurrent spray chamber limestone slurrytail end sulfur dioxide re-
inoval type specifically designed for operation with pulverized coal type
steam generator Packed bed or tray type ecrubbers will not be accepted

Each scrubber module shall have miniatna overall liquidto-gas ratio of
60 gallons per 1000 acfa based on saturated gas volume Crosscurrent

spray chambers shall have minimum liquidtogas ratio of 20 gallons per
1000 edt per stage

The scrubber shall be designed to provide adequate liquid holdup high
degree of liquid turbulence and means for thoroughly mixing the additive
slurry with the flue gas

Each nx.dule shall be capable of operating independently and shall include
prequench if required absorber reaction tank mist eliminator and

dampers pumps piping purge system and controls Each module shall be
capable of being isolated for maintenance during operation of the system
Each module shall have its own independent reaction tank

Slurry blowdown from the system shall be transferred to an Ownerfurnished
collection sump in the flue gas desulfurization building

The scrubber shaU be designed to limit emissions as specified in Section 2B

The scrubber system shall be completely protected from erosion cor
rosion cementation or plugging The Contractor shall provide all
special coatings washers soot blowers strainers screens grinders
conminutors or other devices as required to provide this protection

2A.6 OPERATING CONDITIONS The flue gas scrubber and auxiliary equip
ment shafl be designed for operation under the following conditions

2A.6.l Steam Generator Each steam generator will be designed to bun
pulverized coal and will have maximum continuous rating 14CR of 6600000
pounds per hour of steam at 2640 psi The steam generator manufacturer
has not yet been selected

2A.6.2 Particulate Collection System The particulate collection system
will consist of fabric filter desijued to limit the particulate content
in the flue gas stream to the scrubber to the amount specified in the

article entitled Flue Gas Conditions

9255 WET SCRUBBER 62.0202
031681
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The contingency that the particulate collection system may operate at
reduced efficiency for abort periods of time shall be considered in
design of the scrubber

Particulate content at the scrubber inlet will exceed the maximum speci
fied in the event of abnormal operation of the particulate collection
system The Proposal Data shall include the capability of the scrubber
system to collect particulate and recommendations regarding scrubber
operation during failure of the particulate collection system If avail
able operating data pertaining to particulate removal capability shall
be submitted The nimum allowable inlet particulate grain loading and
duration shall be stated as part of the Proposal Data

The scrubber shall be guaranteed to be capable of continuous operation
during periods of reduced particulate collector efficiency without undue
problems caused by erosion corrosion or chemical unbalance within the
scrubber system

2A.6.3 Load Range and Qperating quirements The flue gas scrubber and
auxiliary equipment shall be suitable for automatic operation at all
loads from startup to the maximum continuous rating of the steam gener
ating unit

The scrubber shall be designed for safe and reliable operation under the

following stew generator operating conditions in any combination

Daily startup following an overnight shutdown of approxi
mately hours duration

Weekly startup following weekend shutdown of approximately
48 hours duration

Continuous load following from 25 to 100 per cent of maximum
continuous rating

Operation at 25 per cent of maximum continuous rating over
extended periods of time

Continuous operation at maximum continuous rating

With all except the two spare modules in service the scrubber system
shall be capable of automatic operation in the range from 25 per cent of

design capacity to 100 per cent of design capacity as required by the

generating unit load The Contractor shall state as part of the Proposal
Data the limitations if any to fully automatic operation during startup
and partial load conditions at loads below 25 per cent of scrubber design
capacity

The Contractor shall describe in the Proposal Data the recommended scrubber

startup and shutdown procedure

II 9255 WET SCRUBBER 62.0202
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Limitations if any on removal of sulfur dioxide during startup and at
loads below 25 per cent of the steam generator maximum continuous rating
shall be stated in the Proposal Data The approximate sulfur dioxide
removal at various startup and partial Thad conditions shall be stated
in the Proposal Data

The sulfur trioxide or 112504
removal capability shall be stated in the

Proposal Data

2A.6.4 Fuel Data Primary fuel for the steam generator will be raw
unwashed coal delivered direct from the mine final selection of the
coal source has not yet been made Coal properties of potential coal
supplies are tabulated herein

The flue gas scrubber shall be designed and guaranteed to operate as
specified with any coal whose properties are defined by the ranges stated
in the tabulated data However if coal from Coal Reserve is burned
it will be blended to not exceed 50 per cent by weight in coal mixture
with the other listed coals

The values listed as Typical are included only for general information
and are not to be used as basis for design or guarantee

Coal properties are as follows

COAL RESERVE

Proximate Analysis
As Received per cent

by weight Typical Ranj

Moisture 8.6 6.5 11.0
Ash 15.6 10.0 21.5
Volatile matter 36.0 33.2 38.2
Fixed carbon 39.8 36j 435
Total ioo.oo

Sulfur 0.75 0.59 0.91

ypical Range

Heating Value Btu per lb 10930 9.980 11885

Ultimate Analysis
As Received per cent

by weight Typical Range

R20 8.60 6.50 11.00

Ash 15.60 10.00 21.50
Sulfur 0.75 0.59 0.91

Nitrogen 0.93 0.73 1.13

In 9255 WET SCRUBBER 62.0202
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Ultimate Analysis
As Received per cent

by weight ypical Range

Carbon 59.90 36.90 62.90
Hydrogen 4.50 4.10 4.90
Oxygen 9.70 7.70 11.70
Chlorine 0.02 0.00 0.04
Total 100.00

Sulfur Forms As Received
per cent by weight lypical Range

Pyritic 0.19 0.04 0.23
Sulfate 0.00 0.00 0.01
Organic 0.56 0.45 0.68

qzilibriua Moisture
per cent by weight 2.7 9.0

Rardgrove Grindability Index 46 41 52

Ash Fusion Temperatures
Reducing Typical Range

Initial 2420 2270 2570
Softening 2560 2420 2700
Hemispherical 2580 2450 2700
Fluid 2670 2600 2700

Ash Fusion Temperatures

Oxidizing ypical Range

Initial 2300 2110 2505
Softening 2470 2270 2700
Hemispherical 2515 2335 2700
Fluid 2615 2470 2700

Ash Analysis per cent

by weight Typical Range

Phosphorous pentoxide 04 0.2 1.1

Silica SiC2 61.1 57.1 65.1

Ferric oxide Fe2O3 4.6 3.0 8.0

Alumina
A.1203

21.6 18.6 24.6

Titania nO2 1.1 0.8 1.4

Lime CaO 4.6 2.5 6.8

Magnesia MgO 0.7 1.3

1FF 9255 WET SCRUBBER 62.0202
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Ash Analysis per cent

STveisht Typical Range

Potassium oxide 1.2 0.6 1.6

Sodium oxide 1.0 0.5 1.5

Sulfur trioxide 303 2.9 1.4 47
tlndetettizined 0.5 0.1 1.0
Total 100.00

COAL RESERVE

Proximate Analysis
As Received per cent

by weight Typical Range

Moisture 8.3 7.4 9.4
Ash 14.0 3.0 16.0
Volatile matter 37.1 35.0 40.0
Fixed carbon 40.6 38.0 44.0
Total ioo.oo

Sulfur 0.55 0.40 0.70

Typical Rang

Reating Value Btu per lb 11.010 10500 12100

Ultimate Analysis
As Received per cent

by weight Typical Ran

1120 830 7.40 9.30

Ash 14.00 8.00 16.00
Sulfur 0.55 0.40 0.70
Nitrogen i.ZO 0.95 1.45
Carbon 61.45 58.50 64.50
flydrogen 4.56 4.26 4.86
Oxygen 9.92 9.32 10.52
Chlorine o.oz 0.00 0.04
Total ioo.oo

Sulfur Porns As Received
per cent by weight Typical Range

Pyritic 0.18 0.11 0.25
Sulfate o.oo 0.00 0.00
Organic 0.37 0.29 0.45

9255 WET SCRUBBER 62.02021
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quilibrium Moisture
per cent by night

Hardgrove Grindability Index

Ash Fusion peratxres
ypica1 Ran

Initial 2180 2073 2300
Softening 2215 2095 2340
Eeaispherical 2245 2115 2380
fluid 2330 2190 2470

Ash Fusion peratures
typical Range

Initial 2240 2130 2355
Softening 2300 2135 245
Bemispherical 2325 2200 2450
Fluid 2410 2255 2570

Ash Analysis per cent

by weight Typical Range

Phosphorous pentoxide P205 0.3 0.1 1.0

Silica siC2 58.8 49.3 62.0

Ferric oxide Pe203 5.9 3.9 7.9

Alumina A1203 13.5 10.7 16.8

Titania TiC2 0.7 03 0.9

Lime CeO 9.3 3.9 14.6

Magnesia MgO 2.0 0.8 3.0

Potassium oxide K2 0.9 0.6 1.3

Sodium oxide Na20 1.6 0.6 3.0

Sulfur trioxide
503 .5.9 2.9 8.9

UndetermIned 1.1 0.3 3.0
Total 100.00

COAL RESERVE

Proximate Analysis
As Received per cent

by weight Typical Range

Moisture 10.5 9.5 11.4

Ash 7.2 6.4 8.0
Volatile matter 39.4 38.2 40.7

9255 WET SCRUBBER 62.0202
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Proximate Analysis
As Received per cent

by weight Typical Range

Fixed carbon 42.9 41.8 44.0
Total 100400

Sulfur 0.48 0.37 0.59

Typical Rang

Heating Value Mu per lb 11577 11427 11727

Ultimate Analysis
As Received per cent

by weight typical Range

1120
10.50 9.50 11.40

Ash 7.20 6.40 8.00
Sulfur 0.48 0.37 0.59
Nitrogen 1.26 1.07 1.45

Carbon 65.43 63.16 67.70
Rydrogen 4.88 4.70 506
Oxygen 10.24 9.56 10.82
Chlorine 0.01 0.00 0.02
Total 100.00

Sulfur Forms As Received

per cent by weight Typical Rang

Pyritic
Sulfate

Organic

Equilibrium Moisture
per cant by weight

Rardgrove Griudability Index 49 47 51

Ash Fusion temperatures

Reducing ypical Range

Initial 2140 2095 2190

Softening 2170 2110 2220

Remispherica 2195 2130 2260
Fluid 2245 2150 2335

IIPP 9255 WET SCRUBBER 62.0202J
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Ash Fusion peratures
0xidizin Tyicaj Range

Initial 2205 2145 2265
SoftenIng 2230 2165 2295
Remispherica 2260 2190 2330
fluid 2310 2220 2400

Ash Analysis pet cent

by weight Typical Ra
Phosphorous pentozide P205 0.2 0.0 0.3

Silica Si02 53.6 47.4 59.8

Panic oxide Fe203 7.1 5.5 8.7

Alumina Al203 13.2 10.5 159

Titania Ti02 0.7 0.6 0.8

Lime GaO 12.3 6.7 17.9

Magnesia 14g0 2.5 1.0 4.0

Potassium oxide 20 1.0 0.6 1.8

Sodium oxide He20 0.5 0.4 0.6

Sulfur triozide 503
8.4 5.7 11.1

Undetermined 0.5 0.1 0.9
Total 100.00

COAL RESERVE

Proximate Analysis
Received per cent

by weight ypical Ranze

Moisture 9.8 8.4 11.2
Ash 8.8 6.5 11.0
Volatile matter 38.2 34.5 40.0
Fixed carbon 43.2 39.5 45.5

Total 100.00

Sulfur 0.59 0.49 0.69

Typical Range

Heating Value Btu per lb 11690 10590 12300

9255 WET SCRUBBER 62.0202
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Ultimate Analysis
As Received per cent

weight Typical Range

ff20
9.80 8.40 11.20

Ash 8.80 6.50 11.00
Sulfur 0.59 0.49 0.69

Nitrogen 1.31 1.05 1.57

Carbon 66.20 56.07 76.33

Hydrogen 4.91 4.12 5.70

Oxygen 8.37 7.14 9.60
Chlorine 0.02 0.01 0.03
Total 100.00

Sulfur Forms As Received

per cent by weight Typical Range

Pyritic 0.09 0.07 0.12
Sulfate 001 0.00 0.03
Organic 0.49 0.39 0.59

Equilibrium Moisture
pe cent Iy weight 5.8 5.0 6.6

Hardgrove Grindability Index 47 45 49

Ash Fusion temperatures

Reducing1 Typical Range

Initial 2335 2145 2520

Softening 2355 2170 2540
Hemispherical 2380 2200 2560

Fluid 2415 2235 2600

Ash Fusion fperatures

0xidizin pical Range

Initial 2395 2200 2590

Softening 2415 2230 2600
Hemispherical 2435 2250 2620
Fluid 2470 2290 2630

Ash Analysis per tent

by weight Typical Range

Phosphorous pentoxide
P205

0.6 0.2 1.0

Silica SiO2
52.6 45.1 60.0

Ferric oxide 203 4.4 2.9 6.0

Alumina A1203 22.8 15.7 29.9
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022581

2A 12

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002355



Ash Analysis per cent

by veight Typical Range

Titania Tb2 1.0 0.7 1.3

Lime CaO 7.8 6.8 9.8

Magnesia lfgO 1.1 0.7 1.5

Potassium oxide K20 0.6 0.4 0.8

Sodium oxide Na20 2.6 1.3 3.9

Sulfur trioxide
503

5.5 3.5 7.5

Undetermined 1.0 0.6 1.4
Total 100.00

COAL RESERVE

Proximate Analysis
As Received per cent

by weight ypical

Moisture 10.6 11.4 11.8
Ash 9.3 6.0 12.6

Volatile uatter 35.8 33.0 38.0
Fixed carbon 44.3 41.7 46.2
Total 100.00

Sulfur 0.44 0.29 0.69

Typical Range

Beating Value Btu per lb 11060 10540 11440

Ultimate Analysis
As Received per cent

by weight Typical Range

R20 10.6 9.4 11.8

Mb 9.30 6.0 12.60

Sulfur 0.44 0.29 0.69

Nitrogen 1.05 0.87 1.17

Carbon 63.66 60.67 66.67

Hydrogen 4.31 4.07 4.67

Oxygen 10.56 10.06 11.06

Chlorine 0.02 0.00 0.03

Total 100.00
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Sulfur Forms As Received
per cent by weight Typical Range

Pyritic 0.09 0.02 0.40
Sulfate 0.00 0.00 0.00
Organic 0.36 0.28 0.60

Eqpilibriun Moisture

per cent by weight

Hardgrove Crindability Index

Ash Thsion temperatures

Reducing typical Range

Initial 2160 2060 2270
Softening 2180 2070 2290
Eeiaispherical 2195 2080 2310
fluid 2220 2100 2340

Ash Fusion Temperatures

Oxidizing typical Range

Initial 2190 2095 2285
Softening 2210 2110 2305
Hemispherical 222.5 2120 2325
Fluid 2255 2150 2360

Ash Analysis per cent
by weight Typical Range

Phosphorous pentoxide P205 0.20 0.10 0.30

Silica 502 51.00 44.00 58.00

Fez-tic oxide 5.20 3.20 6.60

Attna 23 13.00 11.00 15.00

Titania tiO2 0.70 0.60 0.80

Line CaO 14.60 9.40 16.00

Magnesia MgO 3.00 1.30 4.50

Potassium oxide K20 0.60 0.35 1.00

Sodium oxide Na20 3.10 0.20 4.70

Sulfur trioxide SO3 7.80 6.00 9.60

Undetermined 0.80 0.00 2.00
total ioo.oo
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COAL RESERVE

Proximate Analysis
As Received per cent

by weight pical Range

Moisture 18.8 13.00 21.00
Ash 7.8 5.0 12.0
Volatile matter 35.5 33 37.5
Fixed carbon 37.9 35.9 39.9
Total ioo.oo

Sulfur 0.93 0.80 1.10

Rang

Heating Value Etu per lb 9662 9400 10000

Ultimate Maysis
As Received per cent

by weight Typical Range

H20 18.80 13.00 21.00

Ash 7.81 5.00 12.00
Sulfur 0.93 0.80 1.10

Nitrogen 0.86 0.70 1.00

Carbon 55.60 52.00 5800
Rydrogen 4.13 3.80 4.40
Oxygen 11.83 11.30 12.30
Chlorine 0.04 0.00 0.05
Total 100.00

Sulfur Forms As Received
per cent by weight Typical Range

Pyr it Sc

Sulfate

Organic

Equilibrium Moisture
per cent by weight

Hardgrove Crindability Index 55 53 57

Ash Fusion Temperatures

Reducinz Typical Range

Initial 2250 2045 2300
Softening 2350 2155 2400

Hemispherical 2380 2210 2430
Fluid 2400 2315 2525
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Ash Fusion Temperatures

Ozidizin Typical Range

Initial

Softening

Hemispherical
Fluid

Ash Analysis per cent

by weight Typical Range

Phosphorous pentoxide P205
0.2 0.1 0.4

Silica Sic2 41.1 38.0 45.0

Panic oxide Pe203
7.0 5.5 8.5

Alumina A1203 26.4 23.0 29.0

Titania TiC2 1.7 1.5 1.9

Lime CaC 68 6.3 7.3

Magnesia MgO 1.4 1.2 1.6

Potassium oxide K20 0.2 0.1 0.3

Sodium oxide 1a20 3.0 1.0 3.5

Sulfur triozide
303

10.6 8.6 12.6

Undetermined 1.0 0.5 2.0
Total 100.00

COAL RESERVE

Proximate Analysis
As Received per cent

by weight typical Range

Moisture 6.5 5.7 7.1

Ash 15.8 10.7 20.8
Volatile matter 33.2 29.8 36.6

Fized carbon 44.5 41.1 48.1
Total 100.00

Sulfur 0.61 0.46 0.76

Typical Range

Heating Value Mu per lb 11205 10375 12055
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Ultimate Analysis
As Received per cent

by weight ypica1 Range

H20 6.50 5.7 7.1

Ash 15.80 10.7 20.80
Sulfur 0.61 0.46 0.76
Nitrogen 1.17 1.02 1.32
Carbon 63.40 59.4 67.4
Hydrogen 4.32 4.12 4.52

Oxygen 8.17 7.57 8.77
Chlorine 0.03 0.00 0.06
Total 100.00

Sulfur Forms As Received

per cent by weight Typical Range

Pyritic
Sulfate

Organic

Equilibrium Moisture

per cent by weight 4.2 3.5 5.0

Hardgrove Grindabily Index 44 41 46

Ash Fusion Temperatures

Reducing Typical Range

Initial 2330 2200 2460

Softening 2400 2265 2540

Hemispherical 2475 2335 2620

Fluid 2560 2430 2690

Ash Fusion peraturea
Oxidizing Range

Initial 2395 2265 2530

Softening 2465 2330 2600

Hemispherical 2525 2400 2650
Fluid 2595 2480 2715

Ash Analysis per cent

by weight Typical Range

Phosphorous pentoxide P205 0.6 0.2 1.0

Silica o2 58.7 53.7 63.7

Ferric oxide Fe203
3.4 2.6 4.2
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Ash Analysis per cent

by weight Typical Rang

Alinina Al203 207 17.0 25.0

Titania no2 0.8 0.7 0.9

Lime GaO 6.6 4.6 8.6

Magnesia MgO 1.6 0.9 2.3

Potassium oxide 120 0.7 0.3 11

Sodium oxide
11520

0.7 0.1 1.3

Sulfur trioxide 503 5.3 3.3 73

Undetermined os 0.1 1.3
Total 100.00

Trace analyses of the ash cpouent of the coal Indicates that fluoride
content in the ash may be as high as 400 mg/i discussion of the effects
of fluorides on the scrubber system equipment shall be Included as part of
the Proposal Data

tt is recognized that the coal pulverizers will rDove portion of the
pyritic sulfur and this has been considered in establishing the specified
influent flow rate of sulfur dioxide to the scrubber Sulfur dioxide
removal guarantees shall be based on the influent flow rate of sulfur
dioxide specified under flue Gas Conditions

2A.6.5 flue Gas Conditions The flue gas scrubber shall be designed to
operate iii4ir the following conditions

Stea Generator Operating Conditions
23 Per Cent 50 Per Cent 75 Per Cent

of ICR of MCLI of MCLI MCLI

Fuel heat

input to

steam gener
ator million

Btu/bour 2190 4248 6142 8352

Total flue

gas flow lb

per hour 2916000 5192000 7508000 10453000

flue gas

temperature

at scrubber

system in
let

Noinal 200 220 255 285

IPP 9255 Wfl SCRUBBER 62.0202J
031881
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Steam Generator Operating Conditions
25 Per Cent 50 Per Cent 75 Per Cent

of 14CR of MeR of 14CR NCR

170 190 225 255

225 250 285 305

Flue gas

density at

specified
nominal

tempera
ture lb

per cu ft 0.0525 0.0510 0.0485 0.0465

Nartmiim par
ticulate con
tent in flue

gas stream with

normal expected

particulate col
lector efficiency
lb per million

0.020 0.020 0.020 0.020

Sulfur diox
ide content
of influent

flue gas

stream lb

per hour

MaxIma 4600 8800 12800 17400

Kintninm 1100 2200 3100 4200

Minimum flue

jas eprSrL
at scrubber

nt5m_oatlesj

2A.6.6 Emergency Operation Should an unscheduled outage of regenera
tive air heater occur the flue gas scrubber system wLfl experience
rapid flue gas temperature increase to approximately 700 This temper
ature excursion would persist for approximately 30 minutes

The flue gas scrubber system shall be designed to withstand temperature
excursion of the above magnitude without damage or increased maintenance

Nego tiated Revision
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2A.6.7 Additives Additives viii be furnished by the Owner and will be

as described herein

2A.6.7.1 Limestone Limestone is expected to have ealcium carbonate

content of 85 to 93 per cent For calculation of material mass balances
limestone with 90 per cent calcIum carbonate shall be assumed

In 9255 WET SCWThBER 62.0202
112081
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The maximum or ithiimna allowable percentages of the various cons tituents
of the limestone shall be stated in the Proposal Data

The scrubber shall be guaranteed for operation with any limestone defined
by the ranges stated in the Proposal Data and the calcium carbonate range
stated herein

Linsstone elnrry preparation equipment shall be provided as specified in
Section 21

fl6.7.2 Water Pretreatment Sludge Linesoda softening sludge from the
Owners makeup water pretreatment system soliG contact units will be
furnished as supplemental additive The water pretreatment sludge will
be predominately calcium carbonate magnesium hydroxide sludge with
lesser quantities of iron or alum coagulants organic polymers and
settled impurities The sludge will have the following approximate
analysis

Total for Four Units

Calcium carbonate lb per day 150000 200000
Magnesium hydroxide lb per day 10000 50000
Solids content per cent

10.0 15.0

The water pretreatment sludge shall not be considered in sizing the
capacity of the limestone slurry grinding equipment nor in the prepara
tiou of the specified material mass balances

2L6.8 Water Supply Normal makeup water supply will be cooling tower
blowdown

Supplemental makeup water will be raw river water

Liver water will also be available for slurry preparation

Coolinj sor3L iott_wttrSaklS the f_x4p sl4ttar
aS_wnr.t discussion ofjotantial adnnta1es
hL_a2Msa11nSaM_bs itte asjart fthejrop at data

Cooling tower blowdown shall be used for flushing of slurry pumps and

piping systems

tMiater will be vdtd_a die chqje Ii1_o Owner-furnished

tQFgt tank Sparate tanks iikl_be zrovidedf rmal ipie
aSeZ._ usnsss_ozr2posaljrezaration the auppjj

oaai ahail be as indicated included

pecifications

Mdendum No
Mdendum No

Negotiated Revision 120481
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Recovered water trots the thickener and dewatering Muipment will be re
tuned to the scrubber system as specified in this section In the article
entitled MATERiALS

2.4.6.8.1 Cooling Tower Slowdown Analyses of the cooling towar blowdown
are expected to be variable The following analysis is considered to be
typical all constituents expressed in iig/l as such unless otherwise
specified

Cooling Tower
Constituent Blovdowu

wg/l

Calcium as Ca 322

Magnesium as Mg 847

Sodium as Na 3439

Potassium as 81

14-alkalinity as CaCO3 100

Sulfate as 504 5308

Chloride as Cl 4451

Nitrate as NO3

Silica as 5i02 163

Total dissolved solids 14600

lola5ie4 S.4
8.0

2.4.6.8.2 River Water Analyses of the raw tint iter are expected to

be variable The following analysis is considered to be typical all
constituents expressed in mg/l as such unless otherwise specified

Raw River

Constituent Water

wg/l

Calcium as Ca 71

Magnesium as Mg 82

Sodium as Na 299

Potassium as

Bicarbonate as EC03
309

Negotiated Revision
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Raw liver

Constituent Water

mgi

Sulfate as $04
360

Chloride as Cl 387

Nitrate as NO3 0.26

Silica as Si02 17

Total dissolved solids 1377

p2 8.2

24.7 EQUIPMENT SIZING All equipment shall be sized for overload con
dit iota and wizere specified herein standby equipment shall be provided
to ensure reliability

111th 6ü S4Üd sit1 2parE dulejsj out of service the scrubber system
shall be capable of safe and reliable operation and maintaining the
guaranteed sulfur dioxide removal efficiency with the steam generator
operating at its maximum continuous rating while burning the maximum
sulfur coat All module auxiliaries shall be sized with design margins
adequate to ensure this requirement can be met

24.8 CONSTRUCTION CRITflI The flue gas scrubber and auxiliary equip
ment alien be designed for the following conditions

2A.8 General Site Conditions The following general site conditions
are applicable

Grade elevation feet above mel 4700

Barometric pressure psia 12.4

Ambient temperature

Minimum 30

Maxiuumi ito

Indoor temperature

Minimum 55

Maximum 110

Mdeudum No

IIPP 9255 WIT SCRUBBER 62.0202
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2.4.82 Design Pressures and peratures Design pressures and temper.attires shail be as follows

Minimum design pressure

At allowable design
stress at continuous

operating temperature
Or marlmnm transient

temperature if appli
cable

2.5 in

At yield stress at
continuous operating
temperature 47 In

H20

Minimum design vacuum

At allowable design
stress at continuous

operating temperature
or maximum transient

temperature if appli-
cable in

At yield stress at

continuous operating

temperature in B20

Continuous Maximum
Design temperature Operating Transient

Scrubber modules

SGte_iak.t2 300 700

Ductwork As specified in Section 2K

The thntnmi transient temperature excursion shall be assumed to have
duration of 30 minutes

2.4.8.3 Seismic Loads Effects of seismic loads on the design of the
flue gas scrubber equipment shall be given full consideration The
design shall be in accordance with the requirements of the sections
pertaining to particular items of equipment and materials and of Sec
tion iS

2.4.8.4 Ductwork Additional design criteria for ductwork are included
in Section 2K

2.4.9 PUNT SERVICES The following plant services will be available for
connection to equipment furnished under these specifications

Negotiated Revision 011382
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ZA.9 Compressed Air Rouse service air will be available at pres
sure range of 60 to 125 psi

Clan control and instrument air at pressure range of 60 to 125 psi
will be available for actuation of instrument devices and control drives

2A.9.2 Cooling Water Condensate quality cooling water will be availa
ble from closed syatn at 125 psi mrhmt end 105 for cooling bear
ings drives and other equipment as required complete listing of all

equipment requiring cooling water shall be included as part of the Pro
posal Data The list shall include flow rates pressure drops and beat
loads Cooling water preisure drop from the Owners supply connection to

the Owners return connection shall not exceed psi

Equipment coolers shall be designed for maximum pressure of 12$ psi

2k Steam Stew for soot blowing will be available at line

pressure of approximately 2640 psig and 750

pressure reducing station will be provided by the Owner to reduce the

pressure to condition required at the soot blower piping terminal point
specified in Section 2K

2A.9.4 Electrical Power Electrical power will be available at the

voltages specified in Section lB

10 PERFOEMANCE DATA MID CURVES Data and curves specified herein
shall be submitted

2k 10.1 Materials Balance Diagrams Materials balance diagrams shall be
submitted showing flow rates pressures and temperatures of flue gas
water additive slurry sludge reaction products chemicals etc for
the complete systea furnished under these specifications For purposes

preparation of materials balance diagrams the spare nzdulejsj shall
be assumed to be out of service

The materials balance diagrams shall be based On minimum sulfur dioxide
removal rate of 90 per cent maxjnza outlet sulfur dioxide emission
rate of 0.130 pounds per million Btu and on the gas constituents and
material flow rates for the loads and coals specified in the following
tabulation

flow late at Steam Generator

Operating Conditions lb/br
23 Per Cent 50 Per Cent 75 Per Cent

of NCR of NCR of NCR NCR

Fuel beat

input to

stew gener
ator million

Btn/hour 2190 4248 6142 8352

Addendwn No
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Plow Rate at Steam Generator
Operating Conditions lb/br

25 Per Cent 50 Per Cent 75 Per Cent
of NCR of MCI of NCR NCR

Z1$ZUI DtUflIS1Ut flg$1SSziWi WI
tOil tOOt 0041

Oxygen 241200 375300 542600 736000

Nitrogen 2077000 3691000 5338000 7440000

Chlorine 40 75 112 143

Carbon dioxide 462000 868700 1256000 1733000

Sulfur dioxide 1716 4240 6165 12530

Moisture 134000 252600 365000 511160

Ash 44 85 123 167

Total flue gas 2916000 5.192000 7508000 10453000

These flue gas constituents and flow rates are Included only for the

purpose of obtaining material balances and are not to be utilized as
basis of design or guarantee

As part of the Proposal Data elementary material balance diagrams shall
be submitted for scrubbing the flue gas produced by the steam generator
at 25 50 75 and 100 per cent of the maximum continuous rating utilizing
the flue gas analyses contained herein

The Contractor shall submit as part of the Engineering Data complete
and detailed material balance diagrams for scrubbing the flue gas pro
duced by the steam generator at 23 50 75 and 100 per cent of the

maxima continuous rating utilizing the flue gas analyses contained

herein

10.2 Scrubber Performance Curves The following scnbber performance
curves shall be submitted

Sulfur dioxide removal efficiency versus steam generator
load and flue gas flow rate

Sulfur dioxide removal efficiency versus inlet flue gas
sulfur dioxide content

Limestone consumption versus inlet flue gas sulfur dioxide
content

Mdend No
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Power consumption versus steam generator load and inlet gas
flow rate

Pressure loss through scrubber system including all
Contractorfurnished ductwork and accessories versus inlet
gas flow in pounds per hour

Total water droplet content in flue gas leaving mist elisii
nators for all modules in operation in pounds per hour
versus steam generator load

Superficial gas velocity through scrubbing section and mist
eliminators versus steam generator load Curves shall
indicate recotnended points of changeover to increase or
decrease the number of modules in operation

The curves submitted shall be of the same format as the example curves
included in the Appendix

Performance indicated on the curves submitted by the Contractor shall be
guaranteed The curves will be used during performance guarantee testing
to determine compliance with the contract requirements

2A.10.3 Pup Characteristic Curves Characteristic curves shall be
submitted for each pump furnished under these specificat.io The curves
shall show head horsepower efficiency and net positive suction head
required as ordinates and capacity as the abscissa

Characteristic curves for water pumps shall also be submitted for the
asaimum and minimum diameter impellers which may be fitted to the pump
casing

Characteristic curves for slurry pumps shall be submitted for the nominal
operating speed and for the recommended maximum and minimum operating
speeds

2A 10.4 Reheater Soot Blowin System Data drawing shall be submitted
indicating the te iid location of the proposed raheater soot blowers

complete list shall be submitted indicating blower type speed travel
blowing time anticipated cycles per day quantity of steam lb/br perblower per cycle and total quantity Ib of steam per day

2A.lJ MODEL tEST threedimenaionaa model of not less than 1/16 scale
shall be constructed and tested by the Contractor

detailed description of the proposed model test and model test procedure
shall be submitted as part of the Proposal Data

tIP 9255 WET SCRuBBER 62.0202
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Test objective shall include the following

Determine the optimum ductwork configuration required to
obtain proper gas distribution to minimize system pressure
drop and to allow convenient accurate performance testing
to be accomplished

Determine the optimum arrangement of g.e distribution devices
within Ownerfurnished and Contractorfnrnjs ductwork to
ensure proper distribution and to maintain minimum system
pressure drop4

tt4Z14itö/fl/Ø4t.f$jjj4 LullU/PSLlU4i4/fl$j4gjog4gj/dflj

The model shall be geometrically similar to the fullsize flue gas scrub
ber system The model shefl include ductwork fan exit geometry gas
distribution and mixing devices scrubber modules reheaters end 200 feet
of the chimney The model shell include the following ductwork

All ductwork from the induced draft fan outlets to the scrubber
module inlets

All ductwork from the scrubber module outlets to the chimney

The model shall be constructed entirely of clear plexiglass to permit
observation during flow studies The model shall incorporate all in
ternal structures of the equipment end ductwork including auth items as
beams cross struts and other incidental obstructions to gas flow The
model shall be tested in fully developed turbulent flow regime

The Project Manager shall have the option of witnessing the model test
The Contractor shall notify the Project Manager not lees than 3.0 working
days before the test

Th Contractor shall be responsible for recommending all gas flow vaning
straightening or distribution devices required in the Ownerfurnished
ductwork These reconsudatious shall be based on the model teats de
scribed herein and the latest gas flow technology of the Contractor The
recommendations shall be included in the model test report

The Contractor shall furnish all gas distribution devices in Contractor
furnished ductwork

model test report shall be produced and submitted to the Engineer in

accordance with the Document Submittal Schedule tn4njta of two interim

progress reports shall be submitted These reports shall note the prog
ress made to date information which is still required to complete the

model study and work which is yet to be accomplished

tNegotiated Revision
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The Owner shall have the option of obtaining the model once the tests are
completed All shipping costs from the point of testing to the destina
tion designated by the Project Manager will be paid by the Owner

ZA.1Z MATERIAlS Special attention shall be given to the fact that the
scrubber system will operate in closed water loop mode and to the
resultant buildup of chlorides in the system The scrubber solidi from
the thickener will be dewatered and recovered water from the thickener
and dewatering equipment will be returned to the scrubber system for

reuse For design purposes it is assumed that all of the solids from the
scrubber system will be dewatered and mixed with all of the fly ash for
lancif ill disposal The mixed material shall have solids content of at
least 70 per cent by weight regardless of the relative amounts of ash and
scrubber solids being produced Return water to the scrubber system will
be controlled so that the chloride content of the water in the scrubber
does not exceed 20000 mg/i ccess water will be disposed of in evapor
ation ponds The mass balances submitted shall indicate the amount of
recovered water which nst be discharged to maintain the chlorides con
tent in the reaction tank at 20000 ing/l or less

Wherever in these specifications particular materials are specified it
is understood that such designation is intended in generic sense as

being suitable for the severity of service anticipated such designation
is not intended to limit proposal of other similar materials deemed mprg
suitable Materials shall be cnnsurate with the operating conditions
anticipated

base proposal and alternate proposals shall be submitted for the scrub
ber module reaction tank and reheater casing materials specified in
Sections ZC 2K and 2Q respectively

With regard to substitution of materials the requirements of the article
entitled Equivalent Materials and Equipment in the SPECIAL CONDITIONS
shall apply to materials specified by use of proprietory product name
or the name of particular manufacturer

9255 WET SCRUBBER 62.0202
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section 23 GUARANTEES RELIABILIfl DEMONSflnION AND TESTS

23.1 GENERAL This section covers performance guarantees reliabilitydemonstration and testing of system performance

Additional requirements concerning guarantees nrranties bonding of
performance and payments contingent upon system performance are specified
In the General Conditions

Testing and reliability demonstration will be conducted in accordance
with the following schedule

Initial formal performance guarantee test to be conducted
within approximately 60 days after start of commercial
operation

Reliability demonstration run of 90 days duration to be
conducted within approximately months after successful
completion of the initial formal performance guarantee test

Formal performance guarantee test to be conducted approxi
mately one year bit not lales than months after success-
ful completion of the initial formal performance guarantee
test bit not before successful completion of the reliability
demonstration run

occurs canductinj rrc
throug o_futo contractor2 hn.. Sel im2le-

.EeEtp dsdsfn SiSlC..31.1 ic
cle CC.24 the Owner will use best efforts to conduct the

Lerformance s_so s_psIile

The 2erformance parent cc shall sbjest_ta juarantee soad1to
limitations and disclaimers pecified in Article CC24_ol the

CONDITIONS

These tests to determine compliance with the performance guarantees shall

be binding on the parties of this Contract

All performance guarantee tests will be conducted by qualified inde
pendent testing laboratory mutually acceptable to the Contractor and the

Project Manager

The cost of two formal tests and the reliability demonstration run will
be borne by the Owner whether successful demonstration of compliance with
the performance guarantees is achieved or not The costs of the tests

Negotiated Revision
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paid for by the Owner flu be limited to the costs for the independent
testing laboratory and shall not include the costs for any of the Con
tractorT personnel materials or equipment involved In the testing

The Owner operating and maintenance personnel will operate the flue gas
scrubber during the reliability demonstration and formal performance
guarantee test periods They will perform only those operation and
maintenance duties which are normally assigned to operation and mainte
nance personnel Operating and maintenance personnel will not he respon
sible for rdificationa to equipment disassembly to replace defective
components or inordinate maintenance to permit continued operation of
equipment which is experiencing unacceptable war rates

9255 WET SCRV3BER 62.02021
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The Contractor shall provide personnel to observe the teats and to pro
viSe tecimica assistance and advice to the Owners operating and mainte
nance personnel

copy of the test results will be provided to the Contractor

Should either of the formal performance guarantee tests or the reliabil
fly demonstration run show that the system has failed to meet its guarana
tees the Contractor shall immediately proceed with modifications to the
system until it meets the required level of performance All costs for
the modifications including labor and materials and the cost of perform
ing additional tests to prove that the system will meet the guarantees
shall be borne by the Contractor Unavailability of the unit for testing
will in no way relieve the Contractor of the responsibility for the
tests

23.2 PERFORMANCE GUARANTIES The following aspects of system perform
ance shall be giirsnteed

Emission limits

Suitability for continuous operation

Rated capatity of major components

Minimum load operation

Water droplet carryover

Pressure losses

Limestone consumption

Water consumption

Consumption of utility services

Limestone slurry preparation equipment performance

Sulfite oxidation for the forced oxidation system option

Liner durability for the lined scrubber adules and reaction

tanks option

the following articles specify the guarantee requirements for each aspect

of performance listed above

9255 WET SCRIThBER 62.O2O2J
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arantees shall be considered to be continuous over the entire operating
range from 25 per cent to 100 per cent of steen generator NCR even thoughsome statements of the guarantees may be based on data subuftted for
specific operating points such as 25 50 75 and 100 per cent of NCR
Methods of interpolation or extrapolation of the data to establish tethermeasured performance Is in compliance with guarantees will be established
per mutual agreement of the parties involved prior to the start of testing

22.2.1 ission Limits At any flue gas flow produced by operation ofthe steam generator at any condition from 25 per cent to 100 per cent of
mafltns continuous rating as specified in Section ZA under flue Gas
Conditions with any flue gas temperature inlet particulate or sulfur
dioxide loading within the ranges listed in Flue Gas Conditions and with
any coal whose characteristics fall within the ranges indicated in Sec
tion 2A under Fuel Data or any combination of these coals and fuel oil
firing the flue gas it scrubber shall be guaranteed to limit the sulfur
dioxide emission rate to not more than 0.150 pound per million Btu of
heat input to the steam generator and to achieve minimum of 90 per cent
removal of sulfur dioxide to limit total particulate emission rate to

not more than 0.020 pound
icr million jt_in_t and to limit opacity of the fluege47/j$7

to not more than 20 per cent equivalent opacity based on
minute average

The applicability of the emission guarantees shall not be restricted
because of variations in the mineral analysis or particle size of the
particulate matter

23.2.2 Suitability Continuous peration The flue gas scrubber
system shall operate safely reliably and without scaling plugging
undue maintenance or operator attention on continuous besis under all
operating conditions Compliance with this requirement shall be demon
strated as specified in this sect ion under RELIABILITY DEMONSTRATION

22.2.3 Rated Capacity The capacity of each scrubber module and as
sociated auiiliary equipment to treat 25 per cent of the flue gas flow
when the steam generator is operating at its mairfn continuous rating
shall be demonstrated by continuous operation at this condition for
48 hours when the steen generator is firing coal having composition
within the specified range

The rated capacity of the overall flue gas scrubber system shall be

demonstrated by an hour rim treating 100 per cent of the flue gas flow
This demonstration shall be performed with the spare modules out of serv
ice The rated caacijof jdiy dual ue_sAal tes4_kz nt
in1 to 2613000 undsjer hour f_qu ja kLos sinjle module

and densities .Y.t 1kt11_rsnn ipecified n_Aitdc 2A.6 Gas flow will be determined as specified in Article 22.4

Negotiated Revision
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Dur1ythe rated cpacftz fldeterniostion
s1oAs_ska2kl_t

lozmsd.S ACSOLdAflseStk cLs1s B4 %sion flrsnsessJk4lbe
stated in Article 2B.2.1

Pressure loss from module inlet to reheater outlet sba.U not exceed paran-x4 Sase4 sona rtwsrJrs SSAbdefined tdfference j1_sais rassuEs betwea the module inlet andxlter outist The pressure measurements

rconau
utilizinj Srrne.soie

2B24 Mintnwt Load Operation The flue gas scrubber system shall be
guaranteed to operate satisfactorily and reliably or extended periods at
25 per cent of steam generator meflm continuous rating

Negotiate4 Revision
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23.2.5 Water Droplet Carry-over %cer droplet carryover from the mist
eltnfnntors with steam generator operation at 25 50 75 and 100 per cent
of steam generator cbntlnuous rating shall be guaranteed not toexceed the amounts stated In the Proposal Data Pfl4t/4b4cjjfe4y-4L

1ZLtjMt/NtZ stiprocedures shall beb1 mutual.j acct-able wet chemical test methods

23.2.6 Pressure Losses Pressure losses through the flue gas scrubber
system for operation at flow rates specified in Section ZA under flue Gas
Conditions for operation at 25 50 75 and 100 per cent of steam generator
maxima continuous rating shall not exceed the amounts stated in the

Proposal Data rjzje_ls shall fji_aA the difference in static
tS5Ze.Sti9nthe Inlet and outlet flanjes of the stem The es
sure measurements

.adceA utlizin1 Srrne.Jres

23 .2.7 Liaestone Consumption and Stoichiometric Ratio The consumption
of limestone nS Lbs AtgiEhjo etric atlo with steam generator operation
at 25 50 75 and 100 per cent of the steam generator marlnntt contInuous
rating shall be guaranteed not to exceed the amounts stated in the Propal Data 3jh hesr1c_ro_w ejtsr1ae rrseSeisa

xsJ.rbr4_oiShI r114.s Sh.t ajt
PecieS

Calcium as calcium carbonate

Calcium as calcium sulfite

Calcium as calcium sulfate

The atoichiometric ratio shall be the sum of the moles of calcium as
calcium cares _itead sislfate divided Juthe

of the tales of calcium as calcium sulfite and calcium sulfate

si2cSdtS5_siLal_ y_1mça11 ez e_ckeEisaJ
methods

23.2.8 Water Consumption The consumption of water front the various

supply sources specified in Section with steam generator operation at

25 50 75 and 100 per cent of steam generator maximum continuous rating
shall he guaranteed not to exceed the amounts stated in the Proposal
Data

ffi4dendum Thy
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23.3 RELflflLtfl DrtONsnAncN The adequacy of the flue gas scrubber
system for continuous operation shall be demonstrated by reliabilitydemonstration run for an uninterrupted period of 90 days

The rated capacity of the flue gas scrubber system and the minimum load
operating capability shall be demonstrated as specified herein under
pnJoRnucK GU6NflBS as part of the reliability demonstration run

Se
of util it1se_wtL the reliabilit1 demonstration run toæW3.3KpiriCa

zarantess

The steam generator load Nay vary between 25 and 100 per cant of its
maximum continuous rating There will be extended periods of operat ion
at the maximum continuous The flue gas scrubber system shall be
guaranteed to not limit the required unit load during the run The

required unit load is defined as the load requested by the Owner di..
patch center Standard industry definitions EEl Pris Movers of load
reduction will be used

If the reliability demonstration run is interrupted as result of mal
function of the scrubber or other plant equipment the run shall be

stopped If the run is interrupted wctthi.n days of its commencement
the rim shall be terminated and another reliability demonstration run
shall conce After the running time shall be cumulative
unless the flue gas scrubber system is the cause for the unit outage In
which case the run shall be terminated and new run started The Con
tractor shall provide all replacement parts and perform all repair work
on the system necessary to permit the reliability demonstration run to be

completed

itry into scrubber module will be permitted for minor maintenance
provided the remaining modules are capable of operating at maximum out
put when such entry does not affect scrubber performance or increase
emissions above the limits specified or reduce the sulfur dioxide removal

efficiency below the specified value Normal maintenance v-ill be per
formed on auxiliaries located outside the modules at any time provided it
does not affect system performance or increase emissions above the limits
specified or reduce the sulfur dioxide removal efficiency below the

St value PAI4AIL4MIt.Zi1 U/iIiLUtUIt$AtLAioiit/ijtJ4g/t$4
tiU4$flttt14MMttitLfl/ti4/4t4/ 1$4U /St/ióIt.Lthi/ØtiilI tsoigitaua
iiLiÆtoMIStüt/S$/00U641141tb/ fóIttSttttfAIjjAUiOt/fl/j44ft$tLjfl
UI atSunc1ÆMhioIZSÜ/$$tflL44/ 41Sti$t41tØ/Lfl/ Lfl/tØ4SLtMI$ti
4lSóttUt./tW 14/04/itt Liii 141t1Lt144/ 14/MI i/I4iItjSSflt14/ M4Mtó

emissions and paci iWJsaiorLYJyii
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tthe reliabilft1 ewonstration n... 02 .4ss based Bpan_aj hour

rsst .Pscltz based u_a x_mjwjte nergj shall exceedee 1oss_epspr nzMkSSnsrnots snratsJ.frsasis izstjrl-rsUrJsaAsPirstios In accordance
flt1tthereeiree of SectiouzA tazticle_eEtitlj og_Ranje
nf prflin1 S.p

iqk op1ishsk.bz lk efl
stAt A2 .51 2P5Stl IflOflitors jri5y4ale_ea%sions will

naanremnt f_ uatenentratinin lbs s_sstke yatem
The aritinetie nean of rat three at capt able tet5ill constitute fl_ zsestS zertormance sf_the szsteia

2L.4 FORMAL PERFORMANCE GUARA1FflE TESTS The tests will be conducted at
approxinateiy the operating conditions specified at 25 50 75 and 100 per
cent of the marLmua continuous rating of the steam generator Tests will
be conducted for continuous periods of hours at each condition follow
ing periods to allow stabilization
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Test objectives shall include determination of the following

Sulfur dioxide removal efficiency end emission rate for each
module and entire system

Particulate emission rate for each module and entire system

Opacity of reheated flue gases

Water droplet carry-over

Total pressure loss through entire systet and through major
system components

Limestone consumption

Water consumption

Consnmptlan of utility services

Limestone slurry preparation equipment performance

Sulfite oxidation for the forced oxidation system if

applicable

fl4/ 144t4/ isit/OflOtt$-44jj4A/ 41/44144 L4$4/LXXf$4/S4tf$t444/a/444oj444ee
Lt$/t$A/ U4t/ti04Ote4//nitti/4c1Uu4$x44fe4i4$zuui/sj/ tU/U-tLtôth
40-diAl flt4UtiL/ M4Øt/ iOt/44i4A614üt44/U/tkAtXLSuA/1is/Hu4ne
Ni
114/1140 lt4t/UZ/ 14/ AOtAtOL$44/ $t/444IoiItMlg44t4frilaa/n/ejet
tOM 11444 4144434 f-Oil 4flike/U 1/ 4O$iLd4444/4444ft444fl/fl/$444flj/ji

Ats4OtOArSi4/fli$/ 40/t fl/Hill $4/44zSOülfl/UiUt444OO/$t4flgj44tjgjjj
tot/ iO41/40i%444/4nSxX/$4/g4t44z/44 4Oiul1o/n4/u4g tüiOi/444/iM
nsaotiinngotz The teats for determinat ion of iso rates and zt
moval f.isisnsis_wfl eoi acodanceth 40 CYR Part 0.

spar A1pen sy4i3 Lbs
rrt.....ine iyP JuneQ1

tasdjrseurs established ejce_oL Utah tjartment If_%4q
bE determination of comil lance with Utah Air as at ion Regulations
trAcR as specified in the IPP pennit issued by the State of Utah on

191O7 Th3llh17il/1Wi/7XI47J17ilff/747aajja/TgJ/

1414417 ilhi7Js7t7agagaa47iljgth7g
II itWiIciusdj acord
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installed rat tnalJrtot to rp1L.psrosm.esesssssd
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Gas flow for purposes of determining performance shall be taken as the

arithmetic average of the experimentally measured flow and the calculated
stofrhiometric flow adjusted for cress comastion air

Each trial shall consist of concurrent measureimnts of sulfur dioxide aed
particulate concentrations in the flue gas scrubber system inlet and

outlet ductwork Each trial will include soot blowing up to 100 per cent
of the time

If trial meets all necessary criteria the calculated sulfur dioxide
removal efficiency and outlet particulate loading will constitute accept
able data

The arithmetic mean of the first three acceptable sets of data will be

accepted by both the Project Manager and the Contractor as the true
measure of performance of the system
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Section 2C SCRUBBER CDULZS

2C GENERAL This section covers the specific design requirements for
the scrubber modules and internals

Seismic design criteria for the scrubber modules shall be in accordance
with Classification El Performance Level as defined in Section IS

2C.2 TYPE Module type shall be as specified in Section 2.A

2C.3 MATERIALS Scrubber modules shall be constructed entirely of
corrosion resistant materials suitable for long life 30 years in the
specified environment tinder all conditions of operation with flue gas
additive and makeup water as specified Closed water loop operation is
expected to produce chloride level of 20000 mg/l

complete list of scrubber components Lu contact with the scrubber
liquid or wet flue gas and the material used for each shall be included
as part of the Proposal Data. Materials shall be identified by the trade

name ASTM or other specification number or by chemical composition and
physical properties The flame spread rating of each combustible mate
rial shall be listed

2c.4 coNsnucnoN Scrubber modules shall be constructed in accordance
with the following

2C.4.I Module Shell The scrubber modules shall be arranged to permit
the use of top entry mixers in the scrubber reaction tanks Module
shells shall be constructed to form pressuretight envelope from the
flue gas inlet to the flue gas outlet

Minianu design shell pressure and temperature shall be as specified in

Section A.

For the base proposal the dule shell material shall be stainless steel
ASTM A161 Type 317t plate having molybdenum content of not less

than 410 4.5 per cent

Alternate proposals shall be submitted for module shell construction of

nickelironchromium-iitolybdenum-copperlow_carbon alloy ASTN B625 Alloy
N08904 Alloy 904L and for nickelchromiumironmolybdenumcopper

alloy ASDI B581 and B582 Alloy N06007 Alloy

An alternate proposal shall also be submitted for providing module shells

constructed of ASTM A36 steel and rubber and gunite linings as specified
in Sections 3M and 3K respectively The alternate proposal shall In
elude description of steps taken to minimize complex contours inside

Addendum No
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the module The alternate proposal shall also include providing liner

fjre suppression system and an injr..a emergency flue gas quenching

system to protect the modules and linings from fire and excessive heat

Descriptions of the fire suppression and sptiOnal flue gas quenching sys
tems shall be Included

Scrubber tankage and accessories to be rubber lined shall be designed in

accordance with the applicable requirements of the Rubber Nanufacturers

Association Bulletin Specifications for Welded Steel Tanks Stacks
Ducts or Other Welded Parts for Protective Lining and/or Covering

The minimum metal shell thickness shall be 3/16 inch for the base proposal
and for all alternate material proposals

For vertical absorbers the distance between the uppermost spray bank and
the bottom of the primary mist eliminator of each module shall be not

less than 1Z feet

For horizontal absorbers the distance between the final spray bank and
the first stage mist eliminator shall be not less than 16 feet

Welded joints shall be used wherever possible Flanged and bolted joints
shall be used where necessary for maintenance

Any penetrations of the shell required for headers piping connections
or accessories shall be sealed to retain the pressuretight integrity of

the shall Penetrations for major pipe headers shall be designed for

removal of the header from the shell

complete system of structural reinforcement shall be provided to brace
the walls of the shell against pressure and vacuum loads piping forces
and moments and all other loads Imposed on the shell The bracing and

reinforcement shall be adequate to prevent excessive deflection or vibra
tion resulting from any condition which may occur within the scrubber
Bracing of shells shall be accomplished using materials that will pre
serve the integrity of the shell material

All interior baffles braces and supports shall be designed so they will
not trap dirt sludge or scale Convenient access shall be provided to

permit easy cleaning of all surfaces

The modules will be supported on foundations and structural steel sup
ports where required which will be furnished by the Owner The Con-
tractor shall state in the Proposal Data whether the modules are bottom
intermediate or top supported and shall include drawing showing the

recommended method of support

5$egotiated Revision 120481
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The bottolD of each irdule shall be sloped to prevent accsnulation of

sludge and for ease of cleanout Requirements for periodic cleanout and
the provisions made for this shall be completely described in the Pro
posal Data

Each imdui.e shall have one reaction tank downcoaer or baffle shall be

provided extending below the low water level of the reaction tank to

prevent flue gas from leaking

2C.4.2 pansion Provisions Provisions shall be made in the design of

the modules to absorb differential expansions which may occur under
treaes of abient ttperatzre and during startup The Proposal Data
shall describe expansion provisions in detail and shall state any special
requirtents for connections of the Owners ductwork and pipings

ZC.4.3 Spry Readers Nozzles and Other Internals All spray headers
nozzles drains and other internals shall be constructed of special
corrosionerosion resistant materials

9255 WET SCRffBBER 62.0202
SUPPLEENTAL PROPOSAL
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Spray headers and nozzles shall be designed for resistance to thesjalshock and for long life Nozzles shall be of the open flow type withoutinternal devices which could cause plugging Nozzles shall be cons tructect
of silicon carbide

statement concerning the expected maintenance and replacement frequencyof parts including spray headers and nozzles shall be included as partof the Proposal Data

discussion of the provisions to prevent spray header and nozzle plugging shall be submitted as part of the Proposal Data

Spray nozzles shall be connected to the spray nozzle headers by flanged
connection or special quick disconnect clamp Threaded connections ornozzles bonded to the headers will not be permitted

Drains shall be designed to prevent accumulation of sludge and fly ash
leading to plugging Drain construction which requires periodic cleaningwill not be acceptable

2C.44 Access Doors Observation Ports and Observation penigs Hinged
quick opening access doors shall be provided for maintenance of the
scrubbers Doors shall be large enough for entry of personnel and equip-
meet including scaffolds if required Personnel access doors shaLl be
minimum of 18 by 24 inches Scaffold access doors shall be minimum of
24 by 52 inches

Observation ports complete with high temperature quartz viewing windows
and cleaning systems shall be provided as required to permit inspection
of the mist eliminator area during scrubber operation

Ringed quick opening observation openings shall be provided at locations
as required to facilitate inspection of scrubber internals without enter
ing the scrubber module Each observation opening shall be provided with

wter jet for cleaning

Lights of vaportight and watertight construction shall be provided at all
locations where observation openings or ports are provided for inspection
of internals

Presmzretight seals shall be provided and doors and frames shall be

structurally reinforced to prevent deflection which could result in leak
age past the seals Impregnated braided seals will not be acceptable if
the impregnating material will become fluid at normal operating tempera
tures

safety device shall be provided on each access or observation opening
to prevent the door from springing open during use ns result of internal
pressure in the module

9255 WET SCRITBBER 62.0202
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ZC.4.5 Overflow Each scrubber module shall be provided with an over
flow pipe properly sealed and designed for slurry service to protect the
scrubber and ductwork from flooding In the event of drain plugging
failure of makeup controls etc

The drain pipe and seal box shall be constructed of suitable corrosion
resistant materials The seal box shail be designed for ease of cleanout
and shah be arranged for connection to the Owners plant drainage system

conductance type water detector shall be furnished in the overflow for
annunciation of high water level

ZC.5 STRUCrURAL STEEL AND ACCESS PROVISIONS All structural support
steel and exterior access previsions for the scrubber modules will be
furnished under separate specifications The Contractor shall furnish

any access provisions required inside the scrubber

Where practical piping ductwork and accessories furnished by the Con
tractor may be supported by the Owners structural support steel or
platforms Where supporting in this manner is not practical the Con
tractor shall provide support from the scrubber module

The Owner will furnish system of stairs and platforms to provide access
to the scrubber modules as required for operation and maintenance The
Proposal Data shall include drawing showing the location of all doors
inspection points and accessories requiring access and showing suggested
platform elevations and space requirements

2C.6 PURGE YSTEM An exhaust type purge system shall be provided com
plete with fans ductwork dampers and controls Purge connections shsll
be located on the scrubber modules or ductwork as required to achieve
adequate purging It is preferred that the system operate by allowing
ambient air to enter through the access doors and exhaust through the

purge system connections The system shall be capable of ventilating aytwo scrubber modules dtf%1UttXj/t$/$j%j/ titd/4iiflj/ LA 14/ tLM/fló4
It t_a_rt of 3airchagesjer 10 minutes iz æpersiU
constructed of AS l67Txp yaeJ3vjnj mojybdenum content

complete description of the system shall
be included as part of the Proposal Data

ZC PENETRATION SEAL AIR SYSTEM If any penetrations require seal air
the Contractor shall provide the system complete with all equipment
piping valves and controls

2C.8 WELDING All welding of shop fabricated components shall be per
formed in accordance with the requirements of Section 10 411 interior
weld surfaces shall be ground smooth

2C.9 PRESSURE PORTS Ports shall be provided on each module for moni
toring the pressure drop across the module internals the mist elimi
nators and reheater

Negotiated Revision
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Section 20 LThESTONE SLURRY PREPARATION EQUIPfENr

20.1 GENERAL This section covers the design and construction require..meets for the limestone slurry preparation equipment Except as otherwise specified the Contractor shall provide complete slurry prepara-tion transports and storage system common to the scrubbers for Unitsand and an identical system for Units and

The equipment shall be located in the additive preparation buildinglocated north of the chimney

Limestone will be in accordance with the description included in Sec
tion 2A1

The Owner will provide the following equipment for each of the two systems

Additive preparation building

Limestone bulk materials handling and storage equipment com
plete to the outlet flanges of the limestone feedbins lo
cated in the additive preparation building

Drive motor for each ball mill

Slurry transfer and return recirculation loop piping from
connection points in the additive preparation building and
in the flue gas desulfurization building

Equipment foundations and bases including ball mill pedestals

Water pretreatment sludge transfer equipment to the lime
stone slurry tanks or other point as required by the Con
tractor

The system shall have redundancy for all major components Crosstie
piping and valves shall be provided between components to permit con
tinued system operation with both generating units associated with the
common system in the event of failure of an individual component

The equipment shall be designed to operate safely and reliably at 100 per
cent of the flow rate required when both steam generator units being
served by slurry preparation system are operating at maximum continuous
rating when burning the highest sulfur content coal

The system will be designed to utilize water pretreatment limesoda sof

ening sludge as supplemental additive

9255 rJg7 SCRUBBER 62.0202
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Seismic design criteria for the limestone slurry preparation equipment
shall be in accordance with Classification EI Performance Level as
defined in Section 15

2D.2 CONTRACTORFUENtSRED EQUIPMENT The limestone slurry preparation

equipment shall include but not necessarily be limited to the following

One limestone feed bin cutoff gate per ball mill manufactured

by same manufacturer as ball mill or acceptable equal

One flexible connection per ball mill located between the
cutoff gate and the gravimetric feeder

One belt type graviinetric feeder per ball mill manufactured

by Wallace Tiernan or acceptable equal

Three wet ball mills Ball mills shall be as manufactured

by AllisChalmers Kennedy Van Saueu Corp Fuller Company
Mine and Smelter Corp or acceptable equal Each ball mill
shall be capable of processing 30 tons per hour of limestone

One limestone milled product slurry collection tank per ball
mill

Two classifier feed pumps per ball mill

One classifier per ball mill

distribution device or system to transfer the classified
slurry to the high solids content limestone slurry storage
tanks Capability shall be provided to evenly distribute
slurry from each classifier to any selected high solids
content storage tank or combination of tanks

Lisetane slurry storage tanks as required to provide col
lectively minimum of 24 hours storage capacity of high
solids content slurry for the maximum slurry usage rate when
both associated steam generators are operating at the maxi
mum continuous rating minimum of two tanks shall be
provided

mixing system for the high solids content slurry storage
tanks

flE1t/64ZUd/OUØdt/1ufth/nujj4j/sj /U/iti4df4t/flttft

40/ülitu /XiM6i4ü/11iftjfuaijtyj
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Piping and valves

Slurry feed pumps to feed slurry from the limestone slurry
storage 1il4 tanks to the scrubber modules

20.2.1 Umestone Ball Mills Ball mills shall be specifically designed
or wet applicajion iædabiasive conditions It is anticipated that the

ball mills will he operated on schedule Squiring up to approximately
360 starts per year Each ball mill shall accept limestone from the
limestone feeder plus water flow at predetermined ratio of the lime
stone rate plus the oversized fraction from the classifier

Each ball mill shall have ball type crushing media The bulkhead sepa
rating the grinding compartments if provided shall consist of welded
steel wall bolted in place within the mill shall Each mill shall have
an inlet spout for limestone and water feed Each mill shall have an
out let spout at the end of the mill opposite the inlet for discharge of
the slurry Each mill shall have rugged heavyduty watertight frame of
welded or cast steel construction Liners or any other parts subject to
wear shall be replaceable The main shaft shall be forged alloy steel
and shall be equipped with heavyduty precision type roller antifriction
bearings Each ball mill shall have an automatic lubrication system for
all bearings and gears as specified herein under Lubrication The design
shall ensure that thrust is not transmitted through the gear reducer
shaft and coupling to the drive motor

The mill housing shall include large inspection and maintenance doors
These openings shall be hinged where possible and shall be equipped with
watertight seals and bolted closures

Each ball mill shall be furnished with gear drive Gears shall be of

forged or cast steel material and shall conform to the latest standards
of the AGMA The ball mill drive motors will be furnished under separate
specifications

20.2.11 Lubrication Each ball mill shall be furnished with an indi
vidual lubricating package for each tnnnion bearing and for the gear
drive The trunnion bearings shall be oil lubricated and the gear drives
shall be oil or grease lubricated

tegotiated Revision
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Each trunnion bearing lubrication package shall be complete with low

pressure pump high pressure pump motors immersion type oil beater
heater contactor full capacity oil filter oil level sight gage stain
less steel piping and valves Each complete package shall be factory
wired assembled and mounted on one common base Each trunnion bearing
lubrication package shall be furnished complete with instrumentation and
control devices required for monitoring and control All devices shall
be mounted piped and wired as part of the package to comprise com
plete system

Each trunnion beating lubrication package shall have low and high
pressure system The low pressure system shall provide continuous flow
of conditioned oil over the trunnion bearing for ample lubrication
during mill operation The low pressure pump shall circulate oil through

cleanable filter check valve and flow switch before being de
posited over the trunnion of the mill The flow switch shall annunciate
and trip the mill on low oil pressure The high pressure system shall
furnish high pressure oil to lift the trnnnion off the bearing during
periods of startup shutdown and contraction to ambient length after
shutdown The high pressure pump discharge shall have check valve
relief valve and pressure gage

Each gear drive shall have lubrication package complete with all neces
sary pumps motors timers piping flexible hoses and valves for com
plete system The gear drive lube package shall be furnished complete
with instrumentation and control devices required for monitoring and
control All devices shall be mounted piped and wired as part of the
package to comprise complete system

Each lubrication package shall incorporate 480 volt phase 60 hertz
electric heater Each heater shall be complete with an inline full
voltage adjustable thermostat or combination thermostat and contactor
control capable of interrupting the heater circuit fleaters for oil
reservoirs shall be immersion type Heaters for drum grease reservoirs
shall be drum heaters with springloaded toggle clamps for quick instal
lation and removal Heaters for the trunnion bearing lubrication packageshall maintain the oil in the system at the selected temperature for any
of the following conditions

Mill idle

High pressure pump in operation

Ambient temperature 32 or lower

Heaters for the gear drive lubrication package shall maintain 60 to
80 oil or grease temperature in the reservoir when the mill is idle or
the ambient temperature is as low as 32

IP 9255 WET SCRUBBER 62.0202
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ill lubricating package electrical devices requiring external connection
shall be wired to terminal blocks in single NEMA junction box All
enclosures for electrical devices and all raceway and wiring intercon
necting devices integral to lubricating package shall be in accordance
with Section lB of these specifications

Stainless steal internal piping and valving flexible connections to the
mill bearings and interconnecting piping between the package and the
mill bearings shall be furnished Piping shall be shop fabricated stain
less steel sealed for shipment All piping shall be provided with
sufficient flanges to simplify installation and maintenance All piping
shall be arranged for neat compact appearance The arrangement of all
piping shall be subject to the acceptance of the Engineer

All hoses and piping required or the gear drive lube package shall be
furnished

Air requirements for the lube systems shall be listed in the Proposal
Data Filter regulators if required shall be furnished in accordance
with Section 13

Control and instrumentation devices such as pressure switches pressure
gages air regulator and solenoid valves shall meet the requirements of
Section lB Motor starters will be furnished under separate specif tea
tions

Motors for the lubricating packages shall be supplied in accordance with
the requirements of Section lE Control and alarm circuit voltages shall
be as specified in Section it

20.2.1.2 U/$fii/ti4Utttüfl UI Li ///Uhifffl41 UIai/4c

flit MiltØl

U44/tMh4ii4$U/%1IThtA/1i44Ot4dlUt/lj4tU /1t1/MUUI

voxeaa /Miüi/ü4It%/4Ut

L44t/14i4ti4t/d$4ix/V /1EML$U/ut/44//4csuIU/i$j/nu

4d1$
212.1.3 Ball Mill Accessories Each ball mill shall be furnished with
the access5ries specified herein

Safety guards shall be furnished as specified in Section lB

Negotiated Revision
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Bearing temperature detectors shall be provided on the ball mill bearings
as specif led in Section LB

Robertshaw Model 365.47 Vibraswitch and one Model 561K Control Unit
or acceptable equal shall be provided on each mill radial bearing
These excess vibration detection devices shall be in NA housings
They will be connected to the Owners alarm and interlock system under

separate specifications

2D.2.14 Speedtorue Curves The Contractor shall fnrnish speedtorque
curves for the ball mills The curves shall indicate the torque which
the ball mill drive tors will be required to furnish during the ncst
severe starting accelerating and operating conditions including the
brake horsepower required to start and accelerate the ball mills when

fully loaded

2D.2.2 Classifier classifier shall be furnished for each ball mill
to remove the oversized material from the limestone slurry The classi
fier may be of the screen wet cyclone or spiral type The oversized
fraction of the slurry removed by the classifier shall be collected1
diluted and returned to the ball mill for reprocessing

The classifier equipment shall be constructed of abrasion resistant tte
rial The classifier shall be designed and sized so as to be capable of

continuously handling the maximum output slurry from the ball mill

ZD.3 CONTROL All equipment in the limestone slurry preparation system
shafl be remotely monitored and controlled from the scrubber additive
preparation control panel Controls shall be in accordance with the

requirements of Sections 2N and 3E

complete description of the controls shall be included as part of the
Proposal Data

2D tANKS Tanks shall be furnished in accordance with the require
ments of Section 2K

2D.5 MIXERS Mixers shall be furnished in accordance with the require
ments of Section 2P

2D.6 PUMPS PIPING AND VALVES Pumps piping and valves shall be in
accordance with the requirements of Sections 2C 2R and 21 respectively

9255 WET SCRUBBER 62.0202J
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Section 21 TANKS

21.1 GENERAL This section covers the design and construction criteria
for the flue gas scrubber tanks

The Owner wili provide the recycle water storage tank for water returned
from the solids dewatering equipment

lle Owner illjrov ide tanks for normal and tl_mkuL water

The Contractor shall provide the following tanks

Limestone tiled product slurry collection tanks

Limestone slurry storage tanks

U4O UtØ/Z flh/iflbUUt1S44/U11/ t4a

Reaction tanks

All other tanks associated with flue gas scrubber equipment
furnished under these specifications as required by the

Contractors design

Reaction tank shall be defined as tank used for collecting slurry or

solution from module outlet and returning it by means of the scrubber
recirculation pumps to the spray absorption section

Tanks shafl be shop fabricated unless prohibited by shipping restrictions

The following subsections apply to shop fabricated and field erected
tanks respectively

Subsection 2E1 SHOP FSBRICATED TANKS

Subsection 212 FIELD ERECTED TANKS

2E.2 SIZING CRITERIA Tanks shall be sized in accordance with the

following criteria

Reaction tanks Volume adequate for the re
quired reaction of the sulfur

dioxide with the scrubber

slurry but in no case less

than necessary to provide
retention time of 10 minutes

Limestone slurry tanks As specified in Section 2D

Addend No
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It MATERIALS Tank materials shall be as follows

Nozzles and Structural
rank Shell and Heads Flanges Shapes

Lfaestoue Slurry ASX 4283 Carbon steel ASTM 436

Collecting Tank Cr or

Limestone slurry ASIM A283 Carbon steel ASTh 436

Storage Tank Cr or

aattnn tft$4ldUØX
tiltf$EI

Reaction tank materials shall be the same as the scrubber module materials

specified in Section 2C. Alloy construction shall be maintained through
/and including the connection flanges 101 ubr_tnjnjAZYbi41114

the ur_ljnnj ahall be maintained throh and includinj
oEectionj1asea Exterior bracing shall be accomplished using materi
als that will preserve the integrity of the shell material

ot Lbs rkbr_linSns YiMtL_oatOE.jAbkpz
pElicat ion jur ssiijl_b nLesii4_1 est Ion

2L4 CONFICTJRATION All tanks shall be of the closed top type

The reaction tanks shall be arranged to permit the use of top entry
turbine type mixers Configurations utilizing support tunnels through
the tank or through the scrubber module for support of mixers will not be
permitted

Negotjated Revision
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Subsection 221 SNaP FABRiCATED TANKS

2E1.j GENERAL This subsection covers the design and constructioncriteria and fabrication for the flue gas wet scrubber shop fabricatedtanks

Tanks shall be furnished complete J.ncluding all supports platforms
walkways covers manholes handholeg gaskets bolts vents standpipesinterior and exterior piping overflows skirts wear plates nozzleshanger tugs piping connections level gages and other appurtenances as
required for the application

The general arrangement of the tanks including the locations of piping
accessories and other appurtenances shall be as required by the Contrac
tors design and shall be acceptable to the Engineer

221.2 TYPE Vertical cylindrical tanks shall be provided for applica
tions requiring agitation or mixing of slurries

Other tanks shall be of type as required by the Contractors design

221.3 CODE çpIRBlENTS Tanks shall be designed and constructed in
accordance with the requirements of API Standard 650 Appendix or shall
be noncoded tanks constructed in accordance with ASME requirements
Other code requirements are specified in Section IA

2214 DESIGN CRITERiA Each tank shall be an atmospheric tank Ambient
temperature and other external loading design criteria are specified in
Section 2.A

Seismic design criteria for the shop fabricated tanks shalt be in accord
ance with Classification 2-I Performance Level as defined in Section iS
Support structures for elevated tanks shall be designed in accordance
with Classification SItt as defined in Section 15

Certified mill test reports covering all plates and structural shapes to
be used in the work shall be furnished as evidence that such materials
are new and in compliance with the governing specifications Copies of
each such mill test report shall be submitted to the Engineer prior to
the fabrication of the material covered thereby

Shell thicknesses for the tanks shall be as required for the application
but not less than 1/4 inch

rn k_da shall be tdaa .2P oSe_tk .koj sm_at 2.rici-cal

221.5 CONSTRUCTION Each tank shall be of all welded construction and
shall be in accordance with the following requirements

Negotjated Revision
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Ui 5.1 Welding Welding procedures welders and welding operators
shail be qualified in accordance with Section IX of the ASME Boiler and

Pressure Vessel Code

tIPP 9255 VET SCWyaBz 62.02021
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Records of operator and procedure qualifications shall be maintained by
the Contractor and shall be made available to the Project Manager or
Engineer upon request

Shell joints shall be welded butt joints with complete penetration for
the full length of the weld and shall be free from undercuts overlaps
or abrupt ridges

Flame cut edges including edges of bandholes in tank skirts shall be
ground smooth

tank components shall be carefully fitted to form joints which are free
of voids Voids filled with weld metal will not be acceptable

221.5.2 Flan Bolting Alloy steel bolting shall be used for joining
all steel flanges and shall conform to the following

Bolting shall conform to the requirements of ANSI B16.5

Bolting shall consist of threaded studs and two nuts for

each stud

Material for studs shall be AS5 A193 Grade El

Nuts shall be heavy hexagonal type conforming to ANSI B18.2
and shall be of material conforming to ASTh A194 Grade 22

221.5.3 Connections The ends of butt welding nozzles shall be prepared
by machining in accordance with the requirements of Section 2K The ends
of butt welding nozzles shall be internally trimmed by machining witere

required to match connecting pipe

All flanges shall be raised face weld neck type

tank connections inches and smaller shall be 3000 pound Bonney Thredo-
lets or Sockolets

Internal and external tank piping inches and smaller shall be not less

than Schedule 80

221.5.4 Dished Heads tanks requiring dished heads shall be supplied
with standard flanged and dished heads

The metal thickness of tank heads shall be not less than the shell thick
ness

221.5.5 Flat Heads and Flat Shells Flat heads flat shell and flat

portions of any tanktall be stiffened Stiffeners shall be internal to

iPp 9255 rgfl SCRuBBER 62.0202
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the tank and shall be of the smooth formed structural shape type con
tinuously welded to the flat surfaces Stiffening shall be sufficient to
prevent waves and bellying of flat surfaces when the tank is full to its
capacity Stiff eners shall be of the same material as the tank

2E1.5.6 Lifting Lugs All tanks shall be provided with lifting lugs

ZEl.5.7 Skirts Skirt supported tanks shall have all skirt access
openings reinforced and pipe penetrations sleeved

ZEl.5.8 Manholes Manholes shall be Varec 220 having cast steel bases
and cast iron covers Eyebolts wing nuts cover stops and all other

parts of the manhole cover assembly shall be carbon steel

2El.5.9 Gaskets Three sets of permanent gaskets for all manholes
baudholes and blind flanges shall be furnished and shipped separately
All manhole covers handliole covers and blind flanges shall be fitted
with temporary gaskets for use during shipment and erection The perma
nent gaskets shall be shipped in wooden boxes identified by tank name

Except as otherwise specified gaskets shall be Flexitallic as manufac
tured by the Flexitallic Gasket Company

2El.5.lO Walys and Platforms Walkways and platforms shall be pro
vided where required and shall be in accordance with the requirements of
Section ZP

Ladders are acceptable only where stairs art not practicable

2El.6 TESTING Tanks shall be tested by filling with water

Leak test reports shall precede or accompany the tank shipment The re
ports shall state test requirements and the observed results These re
ports shall contain the signature and title of the Contractor or author
ized contract representative of the agency performing the tests

2El.7 GLEANING PAINTING AND COATING The exterior and interior of the
tanks shall be cleaned and painted or coated in accordance with the

requirements specified herein

Except as otherwise specified herein exposed iron and steel surfaces
shall be protected by suitable paint or coatings applied in the shop
Surfaces shall be cleaned and prepared in the shop All mill scale ox
ides and other coatings shall be removed Exposed surfaces shall be
finished smooth thoroughly cleaned and filled as necessary to provide
smooth uniform base for painting Surfaces to be painted after instal
lation shall he shop painted with one or nre coats of primer which
will protect the equipment until finish coats are applied Ferrous
surfaces which should not be painted shall be coated with preset-v-a-
tive coating as specified in Section 15

fIPP 9255 WET SCRUBBER 62.0202
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Surfaces prepared for field welding shall be left unpainted for din
tate of Inches fran the weld These surfaces shall be coated with

rust preventive compound

Unless otherwise recommended by the coating manufacturer tank surfaces
shall be blasted to commercially clean surface finish in accordance
with Steel Structures Painting Council Standard SSPCSP6 Conrclal
Blast Cleaning

Surface cleaning with power tools shall be done in accordance with SSPC5P3
Power Tool Cleaning

Tank surfaces shall be painted or coated immediately after surface prep
aration and cleaning and application shall be in strict conformance with
the paint or coating manufacturers recommendations

Paint shall be applied by skilled and experienced painters Paint films
which show sags checks blisters teardrops or fat edges will not be

accepted and any painted surface which contains any of these defects
shall be repaired or if necessary entirely rentved from the member or

unit involved and the surface repainted

All exterior surfaces of tanks except reaction tanks shall be shop

prime painted as specified in Section LB

Tank interiors shall be given protective lining or coating which is

acceptable to the Engineer The Contractor shall submit letter of
certification from representative of the lining or coating manufacturer

verifying that the overall coating meets the standards of the coating
manufacturer The entire lining or coating system shall be checked for

pinholes and holidays using suitable saline solution and nondestruc
tive holiday detector at voltage as specified by the lining or coating
manufacturer Defective areas shall be recoated and retested until the

entire lining or coating is free from defects All interior tank clean
ing sandblasting and application of the interior protective linings or

coatings shall be done In accordance with the manufacturers recommenda
tions by an applicator who is authorized and approved by the lining or

coating manufacturer and who is thoroughly experienced in the application
of the materials

2El.8 PROTECT1OI4 DURING SHIPMENT All tanks shall be thoroughly cleaned
before shipment All weld connections flanged connections and other

openings shall be covered with tightfitting heavy sheet metal closures
securely attached to prevent entry of dirt and moisture and to protect
the interior of the tank Sheet metal closures at tank openings shall be

carefully sealed with an adhesive bscked waterproof cloth tape All

exposed threads shall be greased and protected with metallic or other

substantial type protectors Female threaded openings shall be plugged

9255 WET ScRUEBER 62.02021
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Subsection 222 FIELD ERECTED TANKS

2E2.1 GENERAL This subsection covers the design and construction
criteria and shop fabrication for the flue gas wet scrubber field erected
tanks

Each field erected tank shall be erected on concrete slab foundation
provided under 3eparate specifications

Field erection work for the tanks is covered in Section 32

222.2 TYPE Each tank shall be of the aboveground vertical cylindrical
type

222.3 CODE qJIRzNENTs Each tank and appurtenances shall be designed
and constructed in accordance with the requirements of API Standard 650
or 620 as applicable and the code requirements of Section 2A

222.4 DESIGN CRITERIA Except as otherwise specified or required by the
Contractors design each tank shall be an atmospheric tank designed in
accordance with the following criteria

Design pressure5 maximum

pressure and ambient

temperature As specified in Section IA

Metal thicknesses

Roof and shell As required by design con
courses ditions but not less than

1/4 inch

Bottom As required by design con
ditions but not less than

3/8 inch

Reaction tanks which are subject to pressurization by the flue gas stream
shall be designed for internal pressure and vacutnu conditions as speci
Lied in Section 2A

Seismic design criteria for the field erected tanks other than the reac
tion tanks shall be in accordance with Classification StV as defined in

Section iS The reaction tanks shall be in accordance with Classifica
tion 2I Performance Level

222.5 CONSTRUCTION Each tank shall be of the metal arc welded con
struction and shall be constructed in accordance with the applicable re
quirements of API Standard 650 or API Standard 620

Welding of the reaction tanks shall be in accordance with the requirements
of Section IC

tIP 9255 WET SCRUBBER 62.02021
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ZEZ.5.L Roofs Each tank roof if applicable shall be of the self
supporting type

2E2.5.2 Bottoms Except as otherwise specified each tank bottom shall
have center crown of one inch per 10 feet of tank radius

The reaction tank bottoms shall be sloped as required to prevent accumu
lation of sludge or fly ash and for ease of cleanout

Requirients for periodic cleanout and the provisions made for this shall
be stated in the Proposal Data

2E2..5.3 Joint Desigt Each shell plate joint shall be of the double
welded butt joint type with complete penetration

Joints in the roof and bottom plates of the reaction tanks shall be
doub is welded butt joint type with complete penetration

Joints in the roof and bottom plates of tanks other than the reaction
tanks shall be of the lap welded type

Interior weld surfaces of the reaction tanks shall be ground smooth
Exterior weld surfaces of the reaction tanks shall be ground to remove

sharp edges and weld spatter

2E2.5.4 Materials Certified mill test reports covering all steel

plates and structural shapes to be used in the work shall be furnished as

evidence that such materials are neu and in compliance with the governing
specifications Copies of each such mill test report shall be submitted
to the Engineer prior to the fabrication of the material covered thereby

2E2.6 TANK APPURTENANCES All tank appurtenances specified herein shall
be furnished and completely installed

2E2 6.1 Roof Manholes Each tank shall be provided with Varac No 220

hinged hatch not less than 30 inch outside diameter in size and shall be

provided with locking device

2E2.6.2 Shell Manholes Each tank shall be provided with shell man
hole of the flanged circular type with an inside diameter of 24 inches4

Shell manholes shall be designed and constructed in accordance with the

requirements of APt Standard 650

2E2.6.3 Platforms and Walkways The Contractor shall provide all plat
forms on the tanks as required for inspection and maintenance

The Contractor shall provide walkways from the edge of the tank to the

platforms manholes and all roof mounted appurtenances and connections

9255 WET SCRUBBER 62.0202
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The Owner cdli provide access stairs and ladders from the ground or from
adjacent platforms to interface with the Contractorfunished access
provisions

Closed top tanks with mixers shall be provided with platforms for mixer
inspection and maintenance

Walkways on closed top tanks shall be of the abrasive nonslip floor
coating type

Walkways and platforms shall be completely enclosed with handrails and
kickplates

Platforms grating type walkways ladders stairs handrails and kick
plates shall be in accordance with the requirements of Section 2P

2E26.4 flping Connections Piping connections shall be provided as
required

All flanges shall be of the ISO pound weld neck type

Tank connections shall be flanged unless otherwise specified

Tank connections inches and smaller shall be Bonney 3000 pound Thred
olets or Sockolets

Connections to the reaction tank shall include but not necessarily be
limited to the following

Inlet connections for scrubber uwdule slurry discharge to
the tank

Inlet connection for limestone slurry

Inlet connection for reclaimed water from the sludge de
watering equipment

Inlet connection for makeup water

Connections for ututeoxidatinnsLstern

Outlet connections for slurry recirculation to the pump
suction

Outlet connection for gravity drain of blowdown stream to
collection sump

Outlet connection for draining the entire reaction tank for

maintenance

2E2.6.5 Vacuum Breaker Each closed top tank shall be designed for the
maximum vacuumor shall be provided with the vacuum breaker sized for the
maximum flow rate encountered when draining or pumpIng out of the tank

Negotiated Revision
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222.6.6 Mixers Mixers shall be provided in accordance with the re
quirements if tection fl All tanks requiring turbine type mixers shall
be arranged to permit the use of top entry mixers

2226.7 Cleanout Fittingg Each reaction taut shall be provided with at
least one flush type cleanout fitting The flush type cleanout fitting
shall he at least 24 inches by 52 inches and shall be designed in accord

5ance with the requirements of API 650 k4 lsapLtj1tsi9st iiA be

Aoset tF1orJg Shs S.kiizto JLstSA
The collection sump provided in the flue gas desulfurization system
building will be used for draining the reaction tanks Each reaction
tank shall be provided with piping and valves to drain the tank to the
sump

222.7 SHOP SURFACE PIEPARAflON AND COATING No shop surface preparation
of tank materials is requirec The tanks shall be field sandb lasted and
coated as specified in Section 3E

The Contractor shall propose furnish and apply tank interior coatingswhich are suitable for the service conditions The coatings shall be
acceptable to the Engineer

Negot lated Revision
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Section 2P MIXERS

2F.1 GENERAL. Mixers shall be provided to agitate the slurry in the
tanks provided with the flue gas scrubber system

Tanks provided with mixers shall include but not necessarily be limited
to the following

Scrubber reaction tanks
Limestone slurry storage tanks

t$$Ø/fliLtfl/.ijttL$/ju/ fO4Ii4dn

Turbine type mixers shall be provided for the following tanks

Scrubber reaction tanks

Zidtó/dj4tj-/14jjiLjLOJ4i4/t4/ Ui4

Turbine type mixers or air jet agitation mixers shall be provided for the
following tanks

Limestone slurry storage tanks

Seismic design criteria for the mixers shalt be in accordance with Clas
sification EI Performance Level as defined in Section 13

2F.2 TURBINE TYPE MIXERS Turbine type mixers for all tanks shall be of
the top entry type.

Mixers shall be as manufactured by Chemineer Mixing Equipment Company
Eastern Industries Philadelphia Gear or acceptable equal

Mixers shall be designed for continuous operation 24 hours day Mixers
shall operate without overloading jamming or excessive vibration
Satisfactory operation shall be demonstrated during equipment startup
The mixers shall be capable of resuspending material after 24 hour
period of settling The mixers shall produce flow patterns capable of

providing complete motion on the tank bottom such that all particles are
either off the bottom or in continuous motion on the tank bottom The
mixers shall be capable of operation over the anticipated range of liquid
level variation within the tank while maintaining dynamic and hydraulic
stability

For the forced oxidation option the turbine type mixers provided in the
reaction tank shall be capable of achieving the specified mixing per
formance both with or without operation of the forced oxidation system

The baseplate motor drive and all other components located external to
the tank shall be provided with corrosion resistant coatings.

Negotiated Revision 120481
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Each mixer shall be furnished as complete unit with gear reducer and

motor on coumon baseplate

The drive shall have antifriction bearings throughout and shall be

designed to absorb the maximum possible loads from fluid mixing including
torque thrust and unbalanced hydraulic load All bearings within the
drive including output shaft bearings shall have an APBMA Ll0 rating of

250000 hours minimum for operation at full motor nameplate horsepower at

design speed

The minimum AGMA service factor of the drive shall be 2.0 based on the

nameplate rating of the drive motor The AGMA horsepower rating of the

drive shall be shown on the drive nameplate

The gears shall be accessible without disassembling the inner parts of

the drive Lubrication of the mixer speed reducer shall be by means of

oil bath or oil spray to ensure constant flow of oil to all gear surfaces
positive seal shall be provided to prevent oil leakage down the output

shaft The speed reducer shall be equipped with change gear feature
which permits easy replacement or speed change

The shaft and impeller shall be constructed of corrosionerosion resist
ant motal alloys specifically suited for long life in the intended service
Rubber coatings may be provided in lieu of metal alloy construction If

rubber coating is provided on the shaft or Impeller it shall have
minimum overall thickness of 118 Inch with an additional 1/8 inch buildup
on any edge The operating speed of the shaft and impeller assembly
shall not exceed 70 per cent of the first critical speed of the assembly
Stress in the impeller shaft shall not exceed 8000 psi under maximum
operating load Stress in any other impeller component shall not exceed
11000 psi under maxImum operating load

If requested calculations pertaining to sizing of components including
impeller and shaft stresses and critical speed shall be submitted to the
Engineer

2Y.3 AIR JET AGITATION MIXERS Each mixer shall be furnished complete
with blowers motor drives piping valves nozzles controls and acces
sories required for complete system central blower facility shall
be furnished with minimum of two blowers one of which shall be
standby

Mixers shall operate without overloading or excessive -vibration Satis
factory operation shall be demonstrated during equipment startup

Air from the blowers shall be discharged below the water level of the

tanka and shall induce complete mixing

Blowers shall be designed and constructed with adequate pressure and flow

capability to ensure complete motion on the tank bottom such that all

9255 WET SCRUBBER 62.0202
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particles are either off the bottom or in continuous motion on the tank
bottom The mixer shall be capable of operation over the anticipated
range of liquid level variation within the tank while maintaining dynamicand hydraulic stability

Except as otherwise specified blowers shall be in accordance with the
applicable requirements of Section 211 The blower shaft stress shall not
exceed 8000 psi under max1mnn operating load The minjn AGMA service
factor of the drive shall be 2.0 based on the nameplate rating of the
drive motor The AQ4A horsepower rating of the drive shall be shown on
the drive nameplate AU bearings within the drive including outputshaft bearings shall have an AFBMA b-b rating of 250000 hours minimum
for operation at full ontor nameplate horsepower at design speed

2P.4 MODEL STUDY model study of the effectiveness of the mixers
shall be iirformed The model sttsdy shall be made of the tanks includingbaffles and other tank internals copy of the model study shall be
submitted

description of the model study shall be submitted as part of the Pro
posal Data

2P.5 MOTORS Mixer ant blower motors shall be in accordance with the
requirements of Section bE

IIPP 9255 WET SCRUBBER 62.0202J
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Section 2G PUMPS

2G GENER This section covers generic design cons truction and performance requirements for pumps furnished under these specificationa

All pumps required for operation of the slurry preparation and feed system and the scrubber system shall be furnished under these specificatjon
Pumps to be furnished shall include but not be Limited to the following

Classifier feed pumps

Limestone slurry milled product transfer pumps

Limestone slurry feed pumps

Scrubber recirculation pumps

Mist eliminator wash pumps

Recycle water pumps

4ep.yaterbooater_pums

All other pumps associated with flue gas scrubber equipment
furnished by the Contractor

ciith the exception of the case where scrubber recirculation pump is
dedicated to an individual spray level or stage3 each pumping system
shall be provided with standby pump completely piped to the system and
provided with controls for both automatic aud manual start and stop
Each pumping system other than the scrubber recirculation pumping system
shall include two full capacity pumps except for larger systems where
full capacity pumps would not be economical For these larger capacity
systems standby pump equal in size to the required pumps shall be
provided

Inplace standby pumps are not required for scrubber recirculation pumps
for designs where one pump is dedicated to each spray level or stage on
eats öÜU1 tItflfl tü i4tC Itt1flt iUJUtX4iU $s7Sj6UU IMCZX SC fltCfl module
dedicated Ac br_rcircuatinpumis .EPrS zuof ch size and

fle_protosed shall ke_f1rnished foteach The rarePi shall be_furnished without motors the rare aL1td_a directed b1

The scrubber recirculation pumps shall be manufactured by Warinan Inter
national Inc or ASH Pump Division of Envirotech Corporation Owner

shall e_the o1t ion f_slAcig the manufacturer zf_terecircuiationups Rt5ycle ppa shall jaLe_ahrzntaL kotam_dsshre

Addendum No
Negotiated Revision

Negotiated Revision 120481
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ill other pumps handling slurries shall be manufactured by Warman Inter
national Inc ASa Pump Division of Envirotech Corporation Norris

Ptnpa Inc or Galigher Company

Ifl 9255 WET SCRUBBER 62.0202
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General service pumps shall be manufactured by IngersollRand Company
Byron Jackson Pump Division of BorgWarner Coulda Pumps Incorporated
lliscbalwers Industrial Pump Division or Worthington Pump Corporation

D$e cOt 0th t$114$ 441 fl$0 ÜUt $$OtO 0164 tO4fltfll

Horizontal centrifugal pumps are preferred for all applications however
other types of pumps win be considered where beat suited for specific
application

All pumps shall be designed for ease of dismantling for inspection and
maintenance

Pump sizing and construction requirements are specified in the following
subsections

Subsection 2G1 GENERAL SERVICE PUMPS

Subsection 2G2 SLURRY PUMPS

20.2 MATERIALS All pumps sijall be constructed of corrosionerosion re
sistant materials specially suited for long life in the intended service

20.3 PUMP ACCESSORIES The pumps shall be furnished with the following
accessory equipment

20.3.1 Couplinand Guards Each pump shall be furnished with shaft
coupling and guard The couplings shall be spacer type if required to

permit replacement of the pump shaft seals without disturbing the motor
drive Shaft couplings and guards shall also be provided at the input
and output shafts of variable speed drives if applicable

Couplings and coupling guards shall be in accordance with the require
ments of Section lB

20.3.2 Baeplates Each pump shall be provided with baseplate The

basepLate aliai be conn to the pump motor and variable speed drive if

applicable Baseplates shall be in accordance with the requirements of

Section 13 Motor mounting provisions shall be subject to approval of

the tor manufacturer No components shall be required to be dismantled
for grout placeint

20.3.3 Miscellaneous Trim All piping valves strainers pressure

regulators and filters required for seal or stuffing box injection water
air vent valves oil level indicators grease lubricators and other

miscellaneous accessories shall be furnished

20.3.4 Temperature Detectors Bearings for the pumps listed below shall

be furnished with temperature detectors as specified in Section 13 The

Mdendum No
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bearings and bearing housings shall be drilled and tapped as required
Thercouples shall have magnesium oxide packed stainless steel sheaths
Cast iron weatherproof connection heads and nipples shall be provided
and the temperature detectors shall be completely installed and wired to
terminal boxes

Scrubber recirculation pumps

Mist eliminator wash pumps

2G.4 PUMP DATA SHEETS Pump data sheets will be submitted to the Con
tractor for completion The Contractor shall fill out form for each

pump furnished under these specifications and forward copies to the

Engineer in accordance with the requirements of Section XC

20.5 CBAEACTERISTIC CURVES Characteristic curves for each pump shall
be submitted in accordance with the requirements of Sections IC and 2k

Speedtorque curves for the pumps shall be submitted

20.6 MOtORS Each pump requiring drive motor rated 349 horsepower or

less shall be furnished with motor Motors shall be in accordance with
the requirements of Section XE

SEAL WATER FILTRATION $i- 2tt
water LiiLa.i1nrs for each unit OJl.eE 2.a ork12.t

for

chfiltration rtrshall sized for the ejl_wtr_rirements for

cubsr_aze and hS Ii tue Qrjparat ton area _S2..d es.oI
shall ke_42 .isr1n._aad_tje_sxse S1 sz.d_bLs..oa the rLP5.ne

Sec Unit 2K _Te_eujprnet for each unit
shall consist af_r stainless steel eonstncUon2rtipJatsr_uail valved to Eperate nd ka hi aaEaill_oa
coninlet r_s1s 03tE0 and EeurdJ.PL scified
n_Sscflan_2._ The itain_u1 shall e_the_atjmjUcmultijlex
IYEe emtnfcsuzez shall e_ascyakls so_te_EgneE

Negotiated Revision
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Subsection 2G1 GENERAL SERVICE PUMPS

2G1.l GENERAL This aubsectint covers the sizing and construction
requirements for the general service pumps

Seismic design criteria for the general eunice pumps shall be in accord
ance with Classification EI Performance Level as defined in Section IS

2G1.2 SIZING CRITERIA General service pumps shall be sized with
margin of iileast 10 per cent on head and per cent on flow capacity to
ensure that the scrubber can achieve its specified rating

Centrifugal pumps shall not utilize the largest impeller available for
the selected model and size

2G1.3 SIAfl SEALS Mechanical shaft seals are preferred for water
service

201.4 CONNECTIONS Suction and discharge connections 21/2 inches
nominal size ant larger shall be flanged Connections inches nominal
size and smaller shall be screwed

ZG1.5 BEARINGS Pump bearings shall be of the oillubricated sleeve or
antifriction type

Antifriction bearings shall be designed for AFBMA L1O life rating of not
less than 30000 hours

9255 WET SCRUBBER 62.0202
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Subsection 2G2 SLURRY PtrMPS

2G2.1 GENERAL This subsection covers the sizing and construction
requirements for the slurry pumps furnished under these specifications

Seismic design criteria for slurry pumps other than scrubber recircula
tion pumps shall be in accordance with Classification zi Performance
Level as defined in Section iS Scrubber recirculation pumps shall be
in accordance with Classification EI Performance Level

Flow rate gut where required shall be accomplished by means of
variable speed drives on the pumps Throttle valves shall not be used
for automatic control of flow rate

2G2.2 SIZING CRITERIA Slurry pumps shall be sized such that margins of
at least 20 per cent on head and 10 per cent on flow capacity can be
achieved beyond design ratings

Slurry pumps shall incorporate the optimum impeller diameter for se
lected model and size Provisions sbaU be made to accomeodate changes
in head or flow by change in pump speed

Impeller tip speed shall not exceed 5000 feet per minute

202.3 CASING LINERS Casing liners shall be of pressure molded rubber
and of onepiece construction The liners shall have heavy metal inserts
and bolts through the casing to positively hold them in place in critical
areas without the use of adhesives Liners shall be at least one inch

thick f_rqiej jisshrejitcosiderations ip_o hardened
iron will be considered

2G2.4 IMPELLERS Impellers shall have precision castin shaft threads
as opposed to an impeller nut or insert

Rubber lined impellers Att flØj d$4ZZ of onepiece pres
sure injection molded construction shall bejrovi4ed Twopiece impellers

vrhich are bolted together are not acceptable 7dsssbarae
hedcnaiderations1mjeliersof barc ndnll ke_cni.eEe

The impeller design shall include provisions to reposition the impeller
to rednce clearances due to wear

202.5 SHAFT SEALS Packed stuffing boxes with lantern ring seals uti
lizing water injection to the seals shall be provided Water will be

available from the sources described in Section 2A Any treatment or

filtration equipment required shall be provided

2G2.6 CONNECTIONS All pumps shall be provided with flanged suction and

discharge connections designed for through bolting

Negotiated Revision

Addendum No
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listing shall be provided as part of the Proposal Data of the pumps
which require seal injection water The quality and quantity of seal
water required shall be stated in the listing

2G2.7 BEARINGS Pump bearings shall be oil lubricated sleeve or grease
lubricated antifriction type

Antifricticn type bearings for slurry service shalt have minimum APBM
L10 rating of 50000 hours

Pumps shall be provided with thrust bearings here required for the ap
pljcatj t1tM $IitiItó A%flX 1% 61 $6 UI$$itj ihil

Seals shall be provided on both ends of each bearing assembly

2G23 ________ _____ ______
in1u/u/t4tdt.41ftt141$tTpju44/sj4jd4j/ tildtil/ 4zIte$/t/iz

16i /MSU/vi6OXA ii$I/ 61 /i$I/$1$/flö/

iIiI$4i/It/1U64/t6/$u/hw4aj/ t$$Zdi/fl4t6tdi/tJIijgj/cjjjj/4

dflh4/6i$id

ts$utt/flit/ flh/iXz/ $6/ ü/$ftittId/wsffi UI/u/
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Section ZR PIPING

22.1 GENERAL This section covers the scope of the piping to be fur
nished by the Contractor the extent of Ownerfurnished piping and
general requirements applicable to the piping work

Requirents for piping materials fabrication and piping supports are
covered in the following subsections

Subsection 221 PIPING 1TERIALS
Subsection 2HZ PIPING FABRICATION
Subsection 2li3 PIPING SUPPORTS

Piping erection is covered in Section SF PIPING ERECTION

2a.2 CONTRACTORFURIJISEID PIPING Except as specified otherwise herein
the Contractor shall furnish all piping tubing fittings valves spe
cialties and supports required for or incidental to the operation of the
flue gas scrubber system This shall include the following

All piping required for complete flue gas scrubber system
except as otherwise specified to be furnished by the Owner

Scrubber blowdown and drain piping from reaction tanks to

Ownerfurnished collection sump

All miscellaneous piping required for operation including
but not limited to pilot lines vents drains and con
necting lines to and from control valves regulators float
chambers gages mercury colusms gas analyzers flowmeters
transmitters pump bearings pump glands and gage panels

Drain piping to the floor drains and bellups provided by
the Owner

All tubing and tubing cable supports and junction boxes
chemical feeders and similar items as specified and as

required for complete installation

The major portion of holes required in floors platforms walls and

roofs for piping 21/2 inches and larger will be located by the Engineer
and provided under separate specifications Any additional holes re
quired shall be provided by the Contractor as specified under Section iF

PIPING ERECTION

The Contractor shall furnish all piping supports required for piping
furnished under these specifications

9255 SCRUBBER 62.0202
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All necessary connections for tasting the equipment such as pressure taps
and temperature measurement connections shalt be provided

All carbon steel and stainless steel piping 21/2 inches and larger shall
be shop fabricated and shipped to the plant site in prefabricated assem
blies Piping inches and smaller may be either shop or field fabri
cat

2L3 OWNERFURNISHED PIPING The Owner will furnish and install the

following piping under separate specifications

Reheat water supply and return piping to connections on each

coil section as specified in Section 2Q

Soot blowing steam piping to single valved connection

point at the Flue Gas Desulfurization Building at the loca
tion indicated on the arrangement draw-tugs

Service air piping to single valved connection point at

each of the following locations as indicated on the arrange
ant drawings

Flue Gas Desutfurization Building

Slurry Preparation Building

Control and instrument air piping to single valved con
nection point on an Ownerfurnished supply line or air re
ceiver at grade elevation at each of the following locations
as indicated on the arrangement drawings

Flue Gas Desulfurization Building

Slurry Preparation Building

Closed cooling water system supply and return piping as

rectuired each to single valved connection at each of the

following locations as indicated on the arrangement drawings

Flue Gas Desulfurization Building

Slurry Preparation Building

Normal makeup water piping from the source described in

Section 2A to single valved connection at each of the

following locations as indicated on the arrangement drawings

Flue Gas Desulfurization Building

Slurry Preparation Building

IPP 9255 WET SCRUBBER 62.0202
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Supplemental makeup water piping from the source described
in Section IA to single valved connection at each of the
following locations as indicated on the arrangement drawings

Flue Gas Desulfurization Building

Slurry Preparation Building

Additive slurry piping from connections with the Contractor
furnished supply and return recirculation piping at the

Slurry Preparation Building to connections with the Contractor
furnished piping at the flue Gas Desulfurization Building
The locations of the connection points shall be as indicated
on the arrangement drawings The Owner will provide parallel
piping systems if required by the ContractorTs design

Floor drains and bellups at locations as required by the
Contractor

Roof drain piping

Except as otherwise specified the Owner will provide the piping to the

terminal points only and the Contractor shall provide all valves instru
ments and controls required for the scrubber system operation

211.4 CODE QUIR.ENENTS xcept as specified otherwise herein1 all ma
terials and fabrication shall be in accordance with the requirements of

the American National Standard Code for Pressure Piping ANSI B3l..ll980
Power Piping and all addenda thereto and all federal state and local

regulations when applicable

2H.5 DESIGN CRITERIA Piping shall be properly sized for the design
flow rates and for the liquid to be transported Slurry piping shall be
sized to maintain minimum velocity of feet per second at the minimum
flow rate to prevent solids from settling in the line and maximum

velocity of 12 feet per second to minimize erosion Parallel piping
systems shall be provided if required to comply with this requirement
All piping shall be 314 inch or larger

Seismic design criteria for piping shall be in accordance with Section 15

and Subsection 153

Piping systems for slurry service shall be designed to minimize the

number of valves and flanged connections

Scrubber blowdown piping from the reaction tanks to the collection snap

shall be by means of gravity drain piping from overflow connections on

the reaction tanks Valves shall not be used in the scrubber blowdowu

piping system

tIP 9255 WET SCRUBBER 62.0202
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Piping systems for transfer of limestone slurry shall be designed to

provide continuous cireulation of flow in the line Control of flow from
the circulation loop to process equipment shall be by means of onoff
shutoff valves in the supply line from the loop to the equipment item

All piping valves and pumps in slurry service whether Contractor or

Ownerfurnished shah include provisions or automatic and manual water
flushing complete with flush water piping provided by the Contractor
AU control and isolating valves and all controls except motor starters
required for flushing operations shall be provided Manual control for
each flushing system shall be from the remote panel of the associated
scrubber system Sufficient storage shall be provided at each end of

each pipeline to allow the time needed for flushing of the pipeline with
continuous operation of the flee gas scrubber system at rated capacity

description of provisions for flushing the piping systems shall be

included as part of the Proposal Data

LU piping shall be provided with drains of sizes and at locations which
are acceptable to the Engineer

Control and instrument air supply headers shall be one inch or larger
copper tubing Branch air supply headers shall be 1/2 inch or larger
copper tubing Air supply tubing shall be 1/4 inch or larger copper
tubing Tubing materials and fittings shall be in accordance with the

requirements of Subsection 211

AU piping shall be routed in manner compatible with the station piping
Al slurry piping shall be routed in manner to eliminate dead legs to
the maximum extent practicable Drawings shall be submitted to the Engi
neer for review showing the routing of all piping Piping shall not be
routed over equipment where monorail may be installed for maintenance

Copies of the structural mechanical and electrical drawings prepared by
the Engineer will be transmitted to the Contractor It shall be the

responsibility of the Contractor to lay out and fabricate the piping to
avoid interferences with the structure crane runways hoist lift areas
and other equipment

All valves shall be located to be conveniently accessible from normal
operating platforms minimum of 7ó headroom as measured to the

underside of piping insulation or pipe hanging devices whichever is

lower shall be maintained over all walkways All piping shall be run
parallel or perpendicular to equipment and building structure Piping
shall be level unless required otherwise for drainage

Joints shall be provided as required to facilitate the assembly and dis
assembly of the equipment Joints shall be of the flanged type wherever
practicable

The use of screwed connections will be permitted only where all other
methods are impractical and shall be subject to the Eugineerts concur-
rence When connecting to equipment with screwed connections unions

9255 WET SCRUBBER 62.0202
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shall be provided to permit removal of the equipment Threaded end pipe
and/or piping inches and smaller shall be Schedule SC minimum Any
threaded fittings required shall be forged steel of the alloy required
for the service

Cooling water piping at each item served shall be complete with supply
and return pressure test connections return thermowells and thermom
eters sight flow indicators and thermal relief valves

Seal water piping shall be complete with sight flow indicators as speci
fied in Section 2N at each equipment connection

All necessary provisions for expansion shall be made

Piping layout shall allow space for insulation and lagging

All pressure test connections shall be extended to accessible locations
The test connections shall be furnished with valves and shall be capped

All connection points for instrumentation of the flue gas stream shall

terminate inches outside the lagging and shall be constructed of Carpen
ter Steel Company Alloy 20 Cb3 steel Flexible seals shall be provided
around the pipe to seal it to the casing and permit expansion movement

211.6 DRAWINGS Shop drawings for shop fabricated piping 21/2 inches

and larger shall be submitted including spool sheets and assembly draw
ings

The assembly drawings shall indicate the location of and shall identify
each fabricated section shall indicate centertocenter dimensions of

piping connections and runs and shall tie in the location of piping runs
to coluiim rows floor elevations and other reference points The assem
bly drawings shall also list the piping schedule and material in each

piping system

5poo1 sheets and isometric assembly drawings of each individual piping
system shall be submitted

Spool sheet drawings will not be checked by the Engineer The Contractor
shall be totally responsible for the correct fabrication of the piping in

accordance with the drawings and specifications

Assembly drawings shall be submitted for review as specified in Sec
tion IC Fabrication of the piping shall not begin until the Engineer
has reviewed the assembly drawings

The Engineers review of assembly drawings will be for general conformity
with the specifications and will guarantee neither accuracy of dimensions
on the assembly drawings nor accuracy of dimensions marked on the draw
ings reviewed by the Engineer
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Sketches of the proposed routing of all piping inches and smaller shall
be submitted to the Engineer The Engineers acceptance of all routings
shall be obtained before the piping is erected

1FF 9255 WET SCRUBBER 62.0202
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Subsection 2fll PIPING MATERIALS

2111.1 GENERAL This subsection covers the requireme for the pipingmaterials to be furnished under these specifications

All materials to be incorporated in permanent piping systems shall be
new unused and undamaged

All limestone slurry piping shall be rubber lined carbon steel

All scrubber recirculation slurry piping 21/2 inches and larger shall berubber lined carbon steel or fiberglass reinforced plastic All scrubber
recirculation slurry piping inches and smaller shall be fiberglass
reinforced plastic

All piping excluding slurry piping in corrosive service shall be stain
less steel or other suitable material acceptable to the Engineer

All piping in noncorrosive nonerosive service shall be carbon steel

Control and instrument air supply headers shall be drawn temper copper
tubing AS124 BSB Type Branch air supply headers and air supply tubingshall be light drawn temper tubing ASIM 875

Primary piping from the process line to the primary shutoff valve shall
be of the sane material as the process piping except for flue gas connec
ions

Primary ins trunient piping shall be in accordance with the following

Gas or water filled systems to 600 psig 750 shall be
3/4 inch ASTh A106 Grade or Schedule 80 pipe

Sealed systems shall be provided with Type 316 stainless
steel armored capillary tubing of not less than 1/8 inch
outside diameter

All piping selections shall be in accordance with the recommendations of
the pipe manufacturer for the specific service conditions

piping materials list shall be submitted as part of the Proposal Data
describing materials application and listing materials by common name and
AS1 or other standard specification Piping wall thickness operating
and design conditions shall be indicated in the list

2R1.2 PIPE Pipe materials shall be in accordance with the requirements
stated herein All pipe shall be in accordance with ASTh and ANSI stand
ards designated herein

2l.2.1 Ferrous Pipe Schedule numbers sizes and dimensions of all
carbon steel pipe shall conform to ANSI 336.10 Schedule numbers sizes
and dimensions of stainless steel pipe shall conform to ANSI 336.19
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except where standard weight Schedule 40 Schedule 80 extra strong or

double extra strong pipe is used in which case the wall thicknesses shall

conform to ANSI 336.10.

Carbon steel pipe shall be ungalvanized seamless type All carbon steel

piping shall be ASTM A53 Grade Stainless steel pipe shall be ASTN

A312 Grade TP 3lGL seamless type

All piping inches and smaller shall be Schedule 80 minimum and all

piping 21/2 inches and larger shall be standard weight minimum

Where standard weight pipe is used 10 inch and smaller pipe shall be

Schedule 40 and 12 inch and larger pipe shall have 0.375 inch wall thick
ness

Miacellaneous pipe inches and smaller shipped to the jobsite shall be

color coded the full length of each pipe to indicate different types and

grades

211l.2..l.l Rubber Lined Pin Lining materials for rubber lined carbon
steel pipe method of application and lining manufacturer shall be

acceptable to the Engineer complete description of the lining mate
rials method of application and manufacture shall be submitted as

part of the Proposal Data

2111.2.2 Copper Alloy Pipe Copper alloy pipe shall conform to ASTM
343 Seamless Red Brass Pipe

2111.23 Polypropylene Lined Pipe Polypropylene lined pipe shall be

AflM A53steel pipe with an applied liner of polypropylene and shall be
as manufactured by Dow Chemical Company Resistoflex Corporation or

Peabody Dora

2Rl.2.4 Fiberlass Reinforced Plastic Pipe Fiberglass reinforced

plastic pipe used in slurry service shall have an abrasion resistant
liner and shall be ABCO AlSO as manufactured by Atlantic Bridge Company
Limited

AECO AlSO pipe shall have taper type adhesive joints for sizes 12 inch

and smaller and taper type butt and strap joints for sizes 14 inch and

larger

Fiberglass reinforced plastic pipe for applications other than slurry
service shall be Bondstrand 4000 or acceptable equal

Fiberglass reinforced plastic pipe shall be ultraviolet ray resistant

pigments are acceptable

2111.2.5 Polyvinyl Chloride Pipe Polyvinyl chloride PVC or chlori
nated polyiinyl chloride CPVCYpipe shall conform to 45Th D1785
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2Hl.2.6 Carpenter Steel Pipe Carpenter steel pipe shall be Carpenter
Steel Company Alloy 2OCb3 pipe

2Hl.3 TUBING Copper and stainless steel tubing shall be furnished in
accordance with the requirements stated herein

Copper tubing 3/14 inch and smaller for use with flareless bite type
tubing fittings shall be tight drawn temper tubing conforming to ASTM 375

except copper tubing in tubing cables shall be fully annealed soft temper
tubing conforming to ASTM 368 or 375 All light drawn copper tubing
smaller than 3/4 inch for use in instrument air service shall be shipped
to the jobsite in coils of at least 50 foot length and shall be dehy
drated and sealed

Copper tubing one inch and larger and short instrument drop runs of

3/4 inch and 1/2 inch tubing for use with braze joint fittings shall be
ASTM 388 Type drawn temper The tubing shall be in lengths of at least

10 feet and shall be capped at both ends

Copper tubing shall be oxygen free or phosphorus deoxidized copper
Oxygen bearing tough pitch copper tubing shall not be substituted

Stainless steel tubing shall conform to ASTM A213 and shall be fully
annealed seamless TP 316 Stainless steel tubing for use with tubing

fittings shall not exceed Rockwell 880 hardness

Wall thickness for tubing 3/4 inch and smaller shall not be less than the

following The thicknesses indicated are the minimum acceptable and

heavier wall tubing shall be used where required by pressure and temper
ature conditions or as specified otherwise

Wall Thickness in
Outside Diameter Copper ASTM

of Tubing in BÔEJ 875 Stainless Steel

1/4 0.030 0.065

3/8 0.049 0.065

1/2 0.065 0.083

5/8 0.083 0.095

3/4 0.109 0.109

Wall thickness of Type drawn temper copper tubing shall be in accord
ance with ASTM 388

ml.4 TUBING CABLE Tubing cable shall consist of the required number

of 1/4 inch copper tubes cabled together The tubes shall conform to

the requirements stated under TUBING
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Tubing cable for outofdoor exposed runs and indoor runs subject to
corrosive environment shall have PVC or chlorosulfonated polyethylene
outer sheath over galvanized steel interlocking armor and an inner
sheath of PVC or chlorosulfonated polyethylene The tubing cable shall
be Crescent Type CTAT Okof let type COLD or Dekoron Type VAV

Tubing cable for other indoor runs shall have PVC or chlorosulfonated

polyethylene sheath and shall be Crescent Type Cr Okof let Type CD or
Dekoron Met 1Cor

Tubing cable with chloroaulfonated polyethylene sheaths shall meet the
vertical flame teat requirements covered in IPCEA 51981 Paragraph
6.19.6

Special bushings shall be used where tubing cable passes through bulk
heads or panels Bushings for this purpose shall be Crescent Type CWT
equivalent Okof let or Dekoron or acceptable equal

2111.5 FIflINGS All fittings shall be constructed of materials equiva
lent to the pipe with which they are used except polypropylene lined east
iron fittings shall be used with polypropylene lined steel pipe

2111.5.1 Steel Fittings Unless otherwise required by the service all
steel fittings 21/2 inches and larger shall be of the butt welding type
and all steel fittings inches and smaller .shall be of the socket weld
ing type

2111.5.1.1 Butt Weld1i Fittings The wall thicknesses of butt welding
fittings shall be equal to the pipe wall thickness with which they are
used The fittings shall be manufactured in accordance with ANSI 816.9
ANSI 816.28 and ASTM A234 or ASTM A403

Elbows shall be of the long radius type

2111.5.1.2 Fored Steel Fittings Forged steel fittings shall he used
for all socket weld and steel threaded connections Socket weld and
threaded fittings shall conform to ANSI 816.11 The metal thicknesses in
the fittings shall be adequate to provide actual bursting strengths equal
to or greater than those of the pipe with which they are to be used

The minimum pressure classes of socket weld and threaded fittings to be
used with various pipe schedules shall be as follows

Minimum Fitting Pressure Glass
flpe Schedule No Threaded Socket Welding

40 or less 2000 3000
80 2000 3000

160 3000 6000
Double extra strong 6000 9000
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231.5.1.3 Cast Steel Flanged Fittg Cast carbon steel flanged fittings shall conform to ANSI Bl6.Sind shall be of materials conforming toASTN A216 WCB

2315.1.4 Rubber Lined flgs Fittings fittings for use with rubberlined pipe shalfThe constructed of materials equivalent to the pipe withwhich they are used Fitting lining requirements shall be as specifiedherein for lined pipe

2111.5.1.5 Adapters Specially designed adapters Bonney Weldolets or
Sweepolets as manufactured by Bonney Forge and Tool Works or acceptable
equal may be used in lieu of reducing outlet tees when the main run pipewall thickness does not exceed 3/4 inch

Unless otherwise specified all branch connections inches and smallershall be made with special reinforced welding adapters Bonney Forge andTool Works thredojets or Sockolets or acceptable equal or shall be
special welded and drilled pads

2111.5.2 Brass and Bronze Fittings Screwed brass and bronze pipe fit
tings shall conform to ANSI 316.15

Flanged brass and bronze pipe fittings shall conform to ANSI El6.24

2111.5.3 Polypropylene Lined Cast Iron Fittings Fittings for use with
polypropylene lined steel pipe other than rubber lined pipe shall be
125 pound flanged cast iron fittings conforming to ANSI 316.1 Fittingmaterial shall conform to ASTM A126 Class The polypropylene liningmaterial shall be the same as that specified for the pipe

231.5.4 Fiberglass Reinforced Plastic Fittings Fittings for use with
fiberglass reinforced plastic pipe shall be manufactured from material of
the same type as the pipe Joints shall be cementing type All fittingsshall be filament wound or contain minimum of 50 per cent glass fiber

No fiber shall be less than 1/2 inch long

Joints for LBCO pipe fittings shall be taper type adhesive joints for
sizes 12 inch and smaller and taper type butt and strap joints for sizes
14 inch and larger

Fittings for Bondstrand pipe shall be QuickLock tapered socket

231.5.5 Polyvinyl Chloride Fittings Polyvinyl chloride or chlorinated
polyvinyl chloride pipe fittings shall be manufactured of PVC material of
the same type as the pipe with which they are used The fittings shall
have socket ends with internal shoulders designed for solvent cementing

2111.5.6 Tubing Fittings Tubing fittings in sizes 3/4 inch and smaller
shall be of the flareless bite type Brass fittings shall be used with
copper tubing and stainless steel fittings with stainless steel tubing
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Plareless tubing fittings shall be the following or an acceptable equal

Type
Manufacturer Copper Tubing Stainless Stf Tubing

Crawford Swagelok Swagelok
Parker CU
Imperial RiSeal RiSeal
Hake tyrolok Gyrolok
Tylok International Tylok Tylok

Braze joint fittings shall be used in sizes one Inch and larger and shall
be wrought copper bronze or brass conforming to ANSI B16.22

2R1 .6 aANGES GASETS AND BOLTING Flanged joints shall be in accord
ance with the requirements stated herein

2R1 .6.1 flanges Unless otherwise specified herein or indicated other
wise on the drawings all flanges shall be as follows

Flanges mating with flanges on piping valves1 and equipment
shall be of sizes driflings and facings which match the
connecting flanges of the piping valves and equipment

Flange pressure classes shall be adequate to meet the design
pressure and temperature ratings specified for the piping
with which they are used

Flanges shall be cooatncted of materials equivalent to the

pipe with which they are used

2H1.6.l.l Steel Ylangç All steel flanges 21/2 inches and larger
shall be of the weld neck type and all steel flanges inches and smaller
shall be of the socket type All steel flanges shall have raised face

flange preparation except as specified otherwise herein Flat face
flanges shall be used to mate with cast iron bronze or fiberglass

reinforced plastic flanges rr_srvje flans held
ueck lttJnd
All steel flanges shall conform to ANSI B16.5 and the following require
ments

Carbon steel flanges shall be of ASTM A181 or 15Th A105
material for Class 150 and Class 300 flanges and of 1ST
1105 material for higher pressure classes

Stainless steel flanges shall conform to 1ST 1182

2E1.6.l2 Brass and Bronze Flanges Brass and bronze screwed companion
flanges shall be plain faid and shall conform to the 150 pound or
300 pound classifications of ANSI B16.24 Drilling shall be in accord
ance with ANSI 125 pound or 250 pound standards

Negotizted Revision
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2111.6.1.3 Cast Iron lanes Cast iron threaded flanges shall conform
to the 125 pound or 250 pound classifications of ANSI B16.1

2111.6.2 Gaskets cept as otherwise required for the service asbestos
gaskets shall be used with flat face flanges Spiral wound gaskets shall
be used with all raised face flanges

All gaskets shall be suitable for the design pres sures and temperatures

2111.62.1 Asbestos Gaskets Asbestos gaskets shall be in accordance
with ANSI 816.21 and materials shall be suitable for maximum working
pressure of 600 psi and maximum working temperature of 750 Gaskets
shall be dimensioned to suit the contact facing They shall be full
faced for flat face flanges ad shall extend to the inside edge of the
bolt holes on raised face flanges Gaskets for plain finished surfaces
shall be not less than 1/16 inch thick and for serrated surfaces shall be
not less than 3/32 inch thick

2111.6.2.2 piral Wound Gaskets Spiral wound gaskets shall be con
structed of continuous stainless steel ribbon wound into spiral with
asbestos filler between adjacent coils The gasket shall be inserted
into carbon steel gage ring whose outside diameter shall fit inside the

flange bolts properly positioning the gasket The gage ring shall serve
to limit the compression of the gasket to the proper value Compressed
gasket thicSatess shall be 0.130 inch 0.005 inch

2111.6.2.3 Neoprene Impregnated Asbestos Gaskets Neoprene impregnated
asbestos gaskets for oil service shall be as specified for asbestos

gaskets except the material shall be synthetic rubber bonded asbestos

type JohnsManville Style 76 or acceptable equal

2111.6.2.4 Rubber Caskets Rubber gasket materials shall be cloth in
serted sheet rubber JoimsManville Style 109 or acceptable equal
Rubber gaskets shall conform to ANSI 516.21 They shall be full face and

1/16 inch thick

2111.6.3 Bolting All flange bolting shall conform to the requirements
stated herein unless otherwise specified

Alloy steel bolting shall be used for joining all steel flanges having
design pressure class 150 psi or greater and shall conform to the follow
ing

Bolting shall conform to the requirements of ANSI B16.5

Bolting shall consist of threaded studs and two nuts for

each stud

Material for studs shall be ASTh A193 Grade 57

Material for nuts shall be ABTh A194 Grade 211

9255 WET SCRUBBER 62.0202
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Carbon steel bolting shall be used for joining all other flanges and
shall conform to the following

Bolting- shall conform to the requirenienta of ANSI 316.1 and
ANSI 316.24

Bolting for bolt sizes 13/4 inches and larger shall consist
of threaded studs and two nuts Bolting for bolt sizes less
than 13/4 inches may be threaded studs and nuts or bolts
and nuts

Bolts and nuts shall be heavy hexagonal head conforming to
ANSI 318.2.1 and Bl8.2.2

Materials shall be AS 307 Grade

2Hl.7 UNIONS All piping unions shall be of the ground joint type
constructed of materials equivalent in alloy composition and strength to
other fittings in the piping systems in which they are installed Union
pressure classes and end connections shall be the same as the fittings in
the piping systems in which they are installed

Steel unions shall have hardened stainless steel seating surfaces on both
faces
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Subsection 2H2 PIPING FABRICATION

2112.1 GENERAL The fabrication of all piping shall be in accordance
with the requirements stated herein

2112.2 FITTINGS Fittings such as tees crosses elbows caps and
reducers shall be used for all changes in direction intersections size

changes and end closures of piping

Couplings shall be used for joining straight lengths of inch and smaller
piping

Branch welds shall not be used Mitered fittings shall be used only
where acceptable to the Engineer The radius for mitered fittings shall
be equal to the diameter of the pipe and mitered segment angles shall
not exceed 15 degrees

Welding adapters and drilled and welded pads shall be reinforced to meet
the requirements of Paragraph 104.3 of ANSI 331.1

2112.3 FABRICATED SECTIONS The length of shop fabricated sections shall
be the maximtn allowable within the limitations of handling and shipping
The choice of field weld locations and configuration of the sections
shall be selected with consideration of the problems of field erection
Wherever possible field welds shall be placed in convenient locations
Location of field welds shall be subject to the Engineers concurrence

2112.4 WELDING All welding shall be in accordance with the following
requirements

21124.1 Qualification and Procedures All welding procedures welders
and welding operators shall be qualified in accordance with code re
quireinents before work is begun by the individual welders and welding
operators All welding procedures shall be submitted to the Engineer for

review prior to beginning the work The welding procedures shall be

written in conformance with the code requirements specified in Section 211

PIPING The submittals shall clearly state the piping materials and wall

thicknesses on which each procedure submitted will be used The welding
procedures shall include the joint design details and welding current and

voltage values to be used Recordg of the names of the welders who make
each weld shall be maintained Certified copies of any or all of the

above records shall be furnished in accordance with the Document Submittal
Schedule

2112.4.2 Methods All welding shall be performed using an electric arc

welding process which has been qualified in accordance with the rules of

the code and has the concurrence of the Engineer
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Only the following welding processes will be permitted

Shielded rxtal arc

Gas tungsten arc

Flux cored arc

Gas metal arc short circuiting transfer mode not acceptable
Submerged arc

The use of selfshielded electrodes in the flu cored arc welding process
will be permitted only in certain cases with the specific permission of

the Engineer

All welds shall be made with the addition of filler metal

Sacking rings shall riot be used

Single welded butt joints in piping fabricated of materials with Num
ber of or greater shall have the interior of the pipe beneath the

welding zone purged with an inert gas Butt joints in all other Number
materials using consumable inserts shall be purged during fusing of the

insert The inert gas shall be held at pressure slightly above atmos
pheric during the deposition of the first three layers of weld metal

Numbers are defined in Section IX of the ASME Boiler and Pressure

Vessel Code

The application of heat to correct weld distortion and dimensional de
viations in austenitic stainless steels is prohibited

2112.4.3 End Preparation and Fitup Preparation of weld ends and fitup
shall be in accordance with the butt weld end preparation details in
cluded at the end of this subsection

Base metals for butt weld joints shall be prepared by machining or auto
matic machine flame cutting In specific instances where the use of the

above equipment is impractical permission shall be secured for hand

flame cutting Afl slag and irregularities shall be removed from flame
cut ends and hand cut ends shall be ground smooth

If shop welding of the root pass by the tungsten arc process is required
the ends shall be prepared in accordance with the referenced butt weld
end preparation details The butt weld end preparation for other shop

welded joints shall be prepared as required by the welding procedure
used

The butt weld end preparation for all field weld joints in Contractor
furnished shop fabricated piping shalt be prepared in the fabricators

shop in accordance with the butt weld end preparation details

Radial misalignment of inside surfaces of butt weld joints shall not

exceed 1/32 inch
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Pipe ends for socket weld connections shall be reamed to full inside
diameter to remove all burrs and obstructions

Terminals of Ownerfurnished equipment valves piping and piping acces
sories have been specified to be prepared or welding in accordance with
the referenced butt weld end preparation detail drawings The weld end

preparation used by the Contractor for the mating end shall be designed
for ecinpatibility with those end preparations

Control of inside diameters of weld ends of Contractorfurnished piping
shall be by means of seliction of piping components addition of weld
metal and machining or machining as required Machining shall be in

accordance with the butt weld end preparation details

2H2.4.4 Filler Metal When low hydrogen type electrodes are used in

welding procedures the method used for storing handling baking drying
and reconditioning shall be explained in the submitted welding procedures
or in separate electrode control procedure submitted in accordance with
the Document Submittal Schedule

Submerged arc multipass welds in carbon steels and corrosion resistant
steels shall use essentially neutral flux

Electrodes E60l2 56013 and 57014 for strength welds in piping systems
shall not be used

The maximum diameter electrode used for shielded metal arc welding of

austenitic stainless steels shall be 5/32 incb

The maximum diameter filler rod used for gas tungsten arc welding of

austenitic stainless steel shall be 1/8 inch

Filler metal including consumable inserts for joining austenitic stain
less steels to austeni-tic stainless steels shall be selected and con
trolled to produce undiluted weld deposits containing to 20 FM ferrite
number The quantity of delta ferrite shall be determined by the use of

either the Schaeffler or modified diagrms or recognized magnetic fer
rite indicator The requirement does not apply to Type 5310 or 51682
Ferrite content for bare filler metal including consumable inserts may
be determined from the chemical analysis of the bare material Covered

electrodes and other material utilizing flux during welding shall have

ferrite determined from undiluted weld deposits performed as described in

applicable AWS or SPA filler metal specifications

2H2.4.5 Reinforcement Limits The exterior surfaces of single welded

butt joints shall be sufficiently free from coarse ripples grooves
abrupt ridges and valleys to be within the maximum reinforcement limits

permitted by ANSI 831.1
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The interior reinforcement of single welded butt joints shall not exceed

the limits stated below The reinforcement shall be determined from the

higher of the abutting surfaces involved

Material Nominal Maximum Internal

Thickness inches Reinforcement Thickness inches

Up to 3/16 Inclusive 3/32

Over 3/16 to 1/2 inclusive 1/8

Over 112 5/32

The internal reinforcement of welds not accessible for visual examination

may be evaluated by suitable nondestructive examination methods Upon

request by the Construction Manager Project Manager or the Engineer
such examinations shall be performed by the Contractor to determine the

extent of internal reinforcement This shall not be construed as pre
cluding the Contractor from performing these examinations as part of

his regular quality control All defective welds shall be repaired
regardless of the examination method by which discovered

Welding concavity grinding suckback or other conditions shall not

result in weld thickness less than the minimum wall thickness of the
base metal

Arc strikes in Number Group Number material shall be confined to

the area to be covered by the weld Arc strikes outside the weld area
shall be removed by grinding to smooth contour The ground area shall
be visually examined for cracks porosity and blemishes All indica
tions shall be removed and repaired Ground areas may be left unrepaired
if mInimum base metal thickness requirements have not been violated

2112.4.6 Preheat and Interpass Temperature Preheat and interpass tempera
tures shall be maintained in accordance with the requirements of the

applicable code Electric or gas heat sources which provide uniform

application of heat over the weld area shall be used

Preheat and interpass temperature shall be checked by the use of tern

perature indicating crayons thermocouples or surface contact type
pyrometers

The maximum preheat and interpass temperatures for austenitic stainless
steels shall be 350

2112.4.7 Postveld Heat Treatment Stress relief of all welds shall be

performed in accordance with the requirements of the applicable code
All welding zones bends and hot formed sections shall be fully stress

relieved as required by the code
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Detailed instructions for postweld heat treatment shall be given in the
applicable welding procedure specification or in separate heat treat
ment procedure submitted in accordance with the Document Submittal Schedule

Wherever possible stress relieving shall be performed by slowly heatingthe entire assembly to the specified temperature holding the- temperaturefor the required length of time then allowing the assembly to cool
tQbere this procedure is impractical local stress relieving may be em
toyed

Heating may be by means of electric induction coils electric resistance
coils or suitable gas burners Otyacetylene flame heating or exothennic
chemical heating methods will not be permitted In addition where local
stress relieving is employed complete record of the pipe temperatures
throughout the stress relieving cycle shall be made by means of record
ing potentiometer The record shall be made available for review in
accordance with the Document Submittal Schedule

No stress relieving for seal welds will be required

2112.5 BENDS Pipe bending will not be permitted Tubing bends shall be
made without reducing the internal diameter of the tubing

2H2.6 ATTACHMENTS All lugs ears and other attachments for support of
Contractorfurnished piping systems which must be stress relieved shall
be shop welded on fabricated pipe prior to stress relieving

Piping in vertical runs which are greater than 10 feet long and which
will be insulated shall be provided with lugs and collars for support of
the insulation Three lugs on 120 degree radial spacing shall be used at
each support level tugs on piping which must be stress relieved shall
be shop welded to shop fabricated pipe All vertical runs shall have
minimum of two sets of lugs one of which must be within one foot of the
top of the pipe run

All attachments shall be of the same material as the piping on which they
are installed

2112.7 THERMOWELLS Thermowells shall be furnished and installed in the
piping where required and shall be in accordance with the requirements of
Section lB

2112.8 THREADED CONNECTIONS Threaded adapters for inch and smaller
branch connections shall be installed in accordance with the fitting
manufacturers recommendations The diameter of the hole in the main run
pipe shall not be less than the inside diameter of the fitting at the
weld end preparation
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drill or reamer shall be run through each branch connection attachment
and the hole in the main pipe after the attachment has been welded to the
pipe The drill or reamer size shall be the same as the bore diameter of
the attachment

Threads of all branch connections shall be trued by use of thread tap
after the coupling pad adapter or other threaded attachment has been
welded to the main piping.

2112.9 BRAZED JOINTS Brazing shall be accomplished in accordance with
the requiremen specified in ANSI B3l.l Brazing shall be performed in
accordance with written procedures and by brazers who have been previously
qualified in accordance with ASME Section IX Welding and Brazing Quali
fications

Brazing filler metals shall be either silver or copperphosphorus alloys

2112.10 FIBERGlASS REINFORCED PLASTIC PIPE JOINTS Joints in fiberglass
reinforced plastic piping shall be carefully made in accordance with the
recommendations of the pipe manufacturer

Selection and use of adhesives shall be in accordance with the zanufac
turer recommendations

After assembly the joint shall be quick cured by slowly heating the
entire joint in accordance with the manufacturers recommendations Rear
guns which heat only section of the joint shall not be used

All joints in fiberglass reinforced pipe shall be made by certified
joiners Individual joiners shall be trained and certified by an inde
pendent testing organization for the specific pipe brand joint type and
pipe sizes to be used

The certification procedure shall be submitted to the Engineer for review
prior to beginning the work The certification program shall provide for
training and examination of persons who will assemble the pipe joints and
shall include as minimum equipment training joint preparation fitting
bonding curing repair and testing by written examination and by testing
of joined pipe

copy of the current certificate for each joiner shall be submitted in
accordance with the Document Submittal Schedule prior to commencement of
the work by any particular joiner

2112.11 PVC PIPE JOINTS Joints in polyvinyl chloride PVC and chlori
mated polyvinyl chloride CPVC piping shall be of the solvent cemented
type and shall be carefully made using methods recommended by the pipe
manufacturer
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PVC pipe and fitting sockets shall be thoroughly cleaned and trial fitted
prIor to joining Solvent shall be applied to both the fitting an4 the

pipe and joints assembled with one uninterrupted twisting motion Excess
solvent shall be wiped off

In hot weather pipe and fittings shall be shaded and cooled as nich as
practicable by wiping with water dampened rag

Pipe shall not be moved for at least 20 minutes or tested for at least

hours after joining Longer minimum waiting periods shall apply as
recommended by the manufacturer for sizes larger than 11/4 inch and

temperatures below 50

Solvent containers shall not tie discarded where leakage might damage the
work

2112 12 INSPECTION AND TESTING Inspection and testing of the fabricated
piping assemblies shall be as stated herein

Documentation of these inspections and tests shall be maintained by the
Contractor Any defects found by these inspections and tests shall be

reinspected following repair by the same method and technique which

originally identified the defect Acceptance shall be based on identical
acceptance criteria

232.12.1 ydrostatic Tests All shop fabricated plastic pipe such as

P112 or PVC shall be shop hydrostatically tested Other hydrostatic
testing shall be done as part of the piping erection as stipulated in

Section 3P

2112.12.2 Weld Tests The quality of welding may be checked and tested

by removal of pipe section containing weld Such section of pipe
shall be removed if requested by the Construction Manager1 Project Managers
or Engineer

2112.12.3 Nondestructive Examinations All piping shall be inspected as

required by the applicable code

2112.12.3.1 Visual Examination Personnel performing visual inspection
of welds shall be qualified and certified in accordance with MIS QC1

Standard for Qualification and Certification of Welding Inspectors

2112.12.4 MarkIng Upon completion of each welded joint the welding
operator shall mark his regularly assigned identification number and the

last two numbers of the year in which the work was completed

Inspection stamps and code symbol stamps where required and all other

necessary information shall be applied to the piping in accordance with

the governing codes
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For alloy steel piping information shall be stamped on steel bands at

least one inch wide which shall be mechanically fastened to the piping
Steel stamping directly on alloy piping wilt not be permitted unless ttj
stress die stamps such as interrupted dot or round nose types are used

2E2 13 CLEANING AND PAINTING The exterior and interior surfaces of alt
piping shall be thoronghly cleaned of all sand mill scale greases
oils dirt and other foreign materials.

The interior surfaces of all shop fabricated unlined metallic piping
shalt be cleaned with power driven mechanical cleaner

The external surface of shop fabricated carbon steel piping shall be
given one shop coat of primer The primer paint shall be as specified in
Section lB

Flange faces shall not be painted but shall be given an application of an

easily removable preservative coating as specified in Section 111

All machined surfaces of butt weld ends shall be coated with preservative
coating as specified in Section 111

The identifying piece marks indicated on the shop sketches shall be
clearly marked on each end and on opposite sides of each fabricated
section

2112.14 PROtECTION DURING SHIPMENT Open ends of all shop fabricated
piping shall be closed with suitable metal caps securely attached to the
piping to prevent dislodgment during loading and unloading The caps
shall be lined in the end with 3/4 inch plywood or other soft wood

All flange bolting gaskets and other miscellaneous loose items shall be
suitably packed in heavy wooden boxes having waterproof linings to pre
vent entry of dirt and moisture
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Subsection 2113 PIPING SUPPORTS

2113.1 GENERAL This subsection covers the design and fabrication re
quirements for all piping supports to be furnished under these speci
fications The term piping supports includes all assemblies such as
hangers floorstands anchors guides brackets sway braces vibration
dampers positioners and any supplementary steel required to attach pipe
supports to the Ownerfurnished structures

AU piping supports required for proper support of piping provided under
these specifications shall be furnished

Support components shall be manufactured by Grinnell Company Power
Piping Basic Engineers or acceptable equal

All piping supports shall be in accordance with the Pipe SupportSupport
Selection Guide bound at the end of this subsection and the requirements
specified herein

Typical hanger details for inch and smaller pipe are bound at the end
of this subsection The Contractor shall provide pipe supports for

inch and smaller pipe in accordance with these typical hanger details

The Contractor shall be responsible for all piping support design and

shall prepare and submit details for review by the Engineer as specified

2113.2 CODE RE_QUIREMENTS LW support materials design and fabrication
shall be in accordance with the latest applicable provisions of ANSI
331.1 Code for Pressure Piping unless otherwise specified herein and
in accordance with the applicable requirements of the Federal Occupa
tional Safety and Health Standards

2113.3 SHOP FABRICATION All piping supports for piping 21/2 inches and
larger or inches and smaller that is Schedule 160 or heavier and all

supports utilizing springs shall be completely shop fabricated Other

piping supports may be shop or field fabricated Hanger rod 3/4 inch in

diameter or smaller may be field cut and threaded

2113.4 SUBMITTAL OP DETAILS Details shall be prepared for all piping
support assemblies for piping 21/2 inches and larger for inch and

smaller piping that is Schedule 160 or heavier ant for all supports
utilizing springs Details shall be segregated and identified according
to piping system Detail sheet numbers shall be the same as the pipe
support number Details for each piping system shall be in looseleaf

type binder in which sheets may be easily removed and replaced yet firmly
held

Details of piping supports shall be submitted to the Engineer for refer
ence only but shall be sent to allow 21 days from receipt to start of

fabrication for corrective comment if required

IPP 9255 WET SCRUBBER 62.0202
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Details submitted for review by the Engineer shall consist of bill of
material and assembly sketch of each piping support The assembly sketch
of typical piping supports need be shown only once with each piping
system or it may be shown for each piping support particular as
sembly sketch shall be made for nontypical piping supports The part
number in the assembly sketch shall agree with the part number in the
bill of material The bill of material shall include endtoend length
of straight rod or centerofeye to end dimension for eye rod and
threading data All field welds shall be shown and sized

Individual details of piping supports for piping Inches and smaller
that is less than Schedule 160 wall shall not be submitted to the Engi
neer for review but the criteria for selection of these pipe support
assemblies shall be generally described for the Engineers review The
description shall consist of catalog data covering type of pipe attach
ment structure attachment rods turnbuckles devises eye nuts and
other materials which the Contractor proposes to use in selection of

components for these supports and typical assembly sketches or reference
to the appropriate typical small pipe detail for inch and smaller pipe
included as part of these specifications

2K3.5 DESIGN R.EQUIREMZNTS Pipe supports shall be designed in accord
ance with the requirements specified herein All supports shall properly
fit and function in place

Seismic design criteria for the piping supports shall be in accordance
with Section 13 and Subsection 133

Consideration shall be given to all factors such as thermal expansion
weight support reactions and expansion joint reactions Supports shall
not Induce excessive strain in the piping connected equipment or scrubber
support structure

Pipe deflection between supports shall be limited to 1/8 inch maximum
with normal operating contents in the piping or 3/8 inch with maximum
loading The stress resulting from weight shall be 3000 psi maximum
Borizontal piping support spacing shall not exceed that indicated in the
Pipe SupportSupport Selection Guide included at the end of this subsec
tion

Supports shall be located where possible on scrubber support structure
beams or columns of inch size or larger near concentrated piping loads
such as valves strainers traps and expansion joints and near changes
in direction of piping Supports shall not be attached to scrubber
support structure structural angles diagonal bracing or truss members
Supports shall be located and arranged so as not to interfere with or
obstruct other piping raceways lighting walkways stairways headroom
equipment operation and maintenance spaces
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Any supplementary structural steel members required for support attachment shall be furnished by the Contractor Any reinforcing of scrubber
support structure required for supports will be furnished by the Owner

The net supponing effect at operating condition shall not induce forcesor rents on the piping system terminals Under conditions other than
operating the supporting effect shall not induce excessive forces or
moments on the piping equipment or supports

The support assemblies shall not be used for the attachment of rigging tohoist the pipe into place The piping shall be securely held In place byother means until the pipe support is completely assembled and attached
to the pipe and building structures and the spring support set to take
care of pipe sway All rigging shall be removed In such manner as to
not impose sudden load on the pipe support

2R3 .6 APPEARANCE Piping supports shall be constructed to provide
neat and attractive appearance Rangers and stands shall be attached to
piping and scrubber supporting structure so that they are vertical in the
normal operating position Adjacent supports shall be of the same typeand component assembly insofar as practicable Corresponding parts of
adjacent bangers shall be set at the same elevation The use of trapeze
type supports shall be avoided where possible Two or more supports
attached to the same part of the supporting structure shall be lined uprather than staggered

Insofar as possible pipe supports shall be installed so as to be verti
cal in the hot positions of the piping This shall be accomplished by
offsetting the structural attachment from the pipe attachment when the
piping is in the cold position

2113.7 1ATERIALS Material requirements for support components shall be
as specified hiiein Components shall be suitable for service at their

operating temperature

Component materials shall be carbon steel of an ASTM type having mini
mum yield strength of 35000 psi and minimtim ultimate strength of
60000 psi

Malleable iron materials shall not be used

Supplementary support beams required for attaching supports to the sup
porting strncture shall conform to ASTN A36

Supports shall be of fireproof construction no combustible material
shall be used The temperature in support shall not exceed 200 where
it attaches to the building structure Suitable protection shall be

provided where personnel might normally come into contact with support
temperatures exceeding 130

ftP 9255 WET SCRUBBER 62.02021
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Support materials shall be sized to meet or exceed the zuinimua require
merits as follows

Pipe Size Strength Rnd Size floorstands

Inches Pounds Inches Inches
Nominal Mini Service Minisun Minimum Pipe

21/2 1000 1/2 11/2
1000 1/2

1000 5/8 21/2
1600 3/4 31/2
1600 3/4

10 2400 7/8

12 2400 7/8

14 and larger 2400

The mininsmi thickness of steel plate against concrete shall be as follows

Piping Size Nominal Plate Thickness Inches

inches and smaller 1/4

inches 3/8

inches 1/2

10 inches 3/4
20 inches and larger

The support assembly shall have minimum yield strength of two and

infn4nnrm ultimate breaking strength of four relative to the minimum serv
ins strength listed above

2113 7.1 Structure Attachments Structure attachment components shall be

fastened by welding or bolting

Special attention shall be given to rigid floorstands such as base

elbows so that excessive forces and stresses are not induced in piping
equipment or supporting structure

Welding of pipe supports to structural steel forming part of the sup
porting structure shall be accomplished by means of the electric metal
arc method only and the quality of welding shall be at least equivalent
to that required by the specifications of the American Institute of Steel

Construction The structural beams shall not be heated more than neces
sary to attach the support All welds shall run parallel to the axis of

the span and all welding shall be staggered with cooling allowed between
subsequent deposits Welding across beam flanges will not be permitted
Loaded beams shall be unloaded or properly shored prior to field welding
if 10 per cent or wre of the flange or web crosssectional area should
be heated to aver 500 at any one time

ftP 9255 WET SCRUBBER 62.0202
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The use of structural attachments that apply torsional loads to struc
tural steel is to be avoided if possible If torsional loading cannot be
avoided only one such attachment per structural beam will be permitted
and the following restrictions on eccentricity and loading shall apply
for the structural beam sizes indicated

Eccentricity Load
Structural Inches Pounds
Beam Size Maximum Maxinznm

210

w10 145

W12
150

W14 100

W16 140

W18 10 180

W21 10 200

W24 12 175

W27 14 265

W30 16 230

W36 18 215

2113.7.2 Structural Steel Shapes All supplementary structural steel
beams required for attachment of piping supports to the supporting struc
ture shall conform to ASTM 36

Unless otherwise indicated steel beams shall be attached to supporting
steel by means of clip angles welded to the web of the beams or columns
These clip angles shall conform to Framed Beam Connections as indicated
in the latest AlSO Manual of Steel Construction Clip angles shall be

securely attached to the support beam by bolting for shipping and in
stallation purposes Permanent attachment shall be by field welding

2113.7.3 Pie Attachments Pipe attachments shall extend sufficiently
outside the insulation if any to permit free installation and operation
of other support components Pipe attachments shall be rigid relative to
the piping and insulation

On piping other than steel the piping manufacturers recommendations
shall be followed subject to the acceptance of the Engineer On copper

IPP 9255 ET SCRUBBER 62.02021
022581

2U35

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002446



piping or tubing the pipe clamp shall be of copper or copperplated
steel

Clevis type pipe attachment will not be permitted on any piping or tub
ing

On nonja3sulated piping 11/4 inches and smaller diameter and where no
horizontal movement occurs the pipe attachment may be clevis type such

as Grinnell Figure 260

Piping supports for freeze protected piping shall be thermally insulated
from the piping

Insulation saddles securely attached by welding or bolted clamps shall
be used where required to prevent damage to insulation

ZHJ.1.3.1 Attachments for Netallic Piping Material for clamps1 logs
bolts studs and nuts shall be carbon steel Pipe clamps shall be types
similar to Crinnell Company Figures 212 216 224 and 295 no other
types will be permitted

2R3.7.3.2 Attachments for Nonmetallic Pip1n Piping attachments for
nonmetallic piping such as polyvinyl chloride PVC or fiberglass rein
forced plastic such as AUCO Bondstrand or Fihercast shall meet the

following minimum requirements

The minimum recommendations of the piping manufacturer shall
be net or exceeded

Piping attachments shall not bear load by point their
width shall equal or exceed the square root of the outside
diameter of the piping thus inch 01 piping minimum clamp
width equals inches and shall bear around 120 degrees cr

more of the circumference

In general clamps shall not be clamped tight and hard on
the piping Where piping attachment must grip the piping by
clamping soft Shore 5060 rubber pad shall be provided
between the clamp and the piping and the clamp shall be

formed to fit the padding

2113.7.3.3 Riser Clamps Riser clamps shall be sized to meet the follow
ing minimum requirements unless specified otherwise

shall be equal to or greater than 3VAR where

fl2

design stress for clamp material for instance

12000 psi for carbon steel

9255 WET SCRUBBER 62.0202
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load on one side of riser clamp pounds

arm length from pipe outside surface to
load line inches

It radius factor inches outside pipe radius
plus one inch

thickness of clamp stock inches

height of clamp stock inches

The top surface of the clamp shall be flat and normal to the pipe

2H3.7.34 Riser ..ti Riser lugs shall be sized in accordance with
Welding Research Council Bulletin No 198 and the requirements of ANSI
B31.11980 Other analysis methods may be submitted for WRC198 how
ever any alternate methods for sizing of riser lugs shall be submitted
to the Engineer for review

2H37.4 Rods Banger rods shall be constructed of solid round steel
bars not less than 1/2 inch in diameter for support of piping 11/2
inches and larger or not less than 3/8 inch for support of smaller
piping Maximum allowable stress in rod shall be 9000 psi average at
the thread root crosssectional area or 12000 psi in nonthreaded rods
Pipe strap chain or other similar materials shall not be used in place
of rods Eye rods shall have fully and neatly welded eyes. Cross
sectional area and strength of the eye weld must be equal to or greater
than the crosssectional area and strength of the rod

Screw threads shall be in conformance with ANSI 81.1 Stress areas for
threaded rods shall be equal to or larger than the following American
National Standard Unified Inch Screw Thread Series

Nominal Rod Diameter Inches Thread Series

3/8 through UNC
41/4 and larger UN

When an eye rod with rod diameter in excess of 21/2 Inches is re
quired forged eye or welded plate eye may be substituted for welded
eye The forged or welded plate eye and the weld attaching the plate
eye shall be equal to or greater than the crosssectional area and
strength of the rod Dimensions and fabrication procedures for such eyes
shall be submitted to the Engineer for review

Where piping moves signifidantly or operates at 300 or more swivel
connections shall be provided at both ends of rods Swivel connections
shall minimize rod bending and shall allow without binding at least

degrees sway in all directions from the vertical position Special

Ifl 9255 WET SCRUBBER 62.0202
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arrangements such as rockers shall be provided as required to keep
total combined stress in the rod from exceeding 18000 psi when swinging

Forged steel turnbucki.es or welded steel turnbuckles similar to Crintiell

Standard 80 shall be provided near the center of rod assemblies unless
the arrangement provides other means of vertical adjustment under load
Steel turubuckles shall be used to couple long rods Turnbucklea and
other threaded adjustment components shall be provided with locknuts

2fl3.7.5 Support Springs Spring assemblies shall be enclosed and shall
have load and position indicator scale such as Crinnell Figure E268
Counterweight supports shall not be used All spring assemblies shall be
stamped with at hot operating position and at cold ambient
position on the load and position indicator Spring assemblies which

support the pipe by use of an intermediate rod shall incorporate an

adjustable rod coupling or turubuckle with locknut Spring assemblies
shall be suitable for inside or outside installation

field adjustment feature for varying support effort shall be provided
on spring assemblies Field adjustment range shall be at least plus or
minus 10 per cent of design operating load

When the weight of support components carried by the spring exceeds one
per cent of the pipe load or when the pipe load exceeds 2000 pounds the

weight of those support components shall be added to the pipe load to
size the spring

Spring assemblies shall be provided with means to lock the springs
When so locked the assemblies shall be capable of carrying any hydro
static test load

Spring housings shall have metal nameplates with permanently stamped
markings indicating their corresponding hanger number Nameplates shall
be attached by tack welding or stainless steel panhead screws

23.3.7.5.1 Variable Support Springs Supporting effort at cold position
shall be within 15 per cent of design operating pipe load Where ver
tical movement is 1/4 inch or less the spring may be short length
model such as Crinnell Figure 82 Where vertical movement is 1/2 inch
or less medium length spring such as Grinnell Figure U.268 may be
used Where vertical movement is 3/4 inch or less long length spring
such as Grinnell Figure 98 may be used

23.3.7.5.2 Constant Support Sprin Constant support springs shall have
total travel range at Least 20 per cent greater than design travel but

in no case shall the travel be less than one inch greater than the design
travel Supporting effort shall not vary more than plus or minus per
cent throughout the travel range This tolerance shall also apply after
any field adjustment of supporting effort Constancy of supporting
effort shall not deteriorate with age or weather conditions

tip 9255 WET SCRUBBER 62.02021
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2113.7.6 Sliding Bearing Surfaces Bearing surfaces of this specifica
tion are grouped by two general categories high friction bearing
surfaces and low friction bearing surfaces

High friction bearing surfaces shall have maximum dry coefficient of
friction of 0.333 These surfaces may be hard smooth steel or cast
iron They shaLl be free of burrs or any other projections shop coat
of lubricating grease shall be applied to both surfaces and shall be
protected from contamination or removal by wrapping with plastic sheet
ing Three layers of sheeting secured with plastic tape shall be used

The lubricating grease for the high friction class surfaces shall be

water insoluble type suitable for the pressure and temperatures Involved
such as synthetic silicone barium or lithium base with fillers or ad
ditives like natural graphite or molybdenumdisulfide such as Lubriplate
NoLith No made by the Fiske Brothers Refining Company 129 Lockwood
Street Newark New Jersey 07105

Low friction bearing surfaces shall have maximum coefficient of fric
tion of 0.100 These surfaces may be roller bearings ball bearings
lubricating metals such as Oilite or graphite or plastics such as
Teflon These bearings shall also be protected from contamination or
removal

2113.7.7 Boltin1 Bolting larger than 3/4 inch in diameter shall consist
of studs and nuts Bolting 3/4 inch in diameter and smaller shall con
sist of either studs and nuts or bolts and nuts Threaded ends of studs
or bolts shall not extend more than one diameter beyond the nut Nuts
for each stud shall be installed equidistant from the ends of the stud
Middle portions of studs and shank portions of bolts shall not be threaded

Bolt heads and nuts shall be hexagonal type conforming to ANSI 318.2
Square bolt heads or nuts will not be acceptable

Pins with washers and cotter pin retainers nay be used in lieu of bolts
where no axial load is to be carried

2113.7.8 Restraints Struts and Anchors Restraints struts and an
chors shall have the following features

Restraints fabricated of structural steel shall have
clearance of 1/8 inch with respect to the restrained

component in the directions of the restrained movement

All restraints shall be designed to withstand the

static and kinematic friction due to relative movement
of the pipe with respect to the restraints

All restraints and anchors shall withstand the design
loading without buckling

9255 WET SCRUBBER 62.0202
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The strut design shall provide for easy field adjust
ment of at least 21/2 inches after erection and
while supporting the load

Spherical ball joints permitting minimum of 10 de
grees of angular rotation in any plane shall be pro
vided at the ends of struts unless specified otherwise
Ball joints shall be shop adjusted to provide smooth
movement with marixmmx resisting moment of 200 lbft
at ambient temperature

All struts shall be provided with means for locking the

length adjustment The length adjustment lock shall be
on the righthand thread end if both right and left
hand threads are used

2B3 7.9 Shock and Swa ppressors Shock and sway suppressors used in
absorbing thrust loads associated with relief valve discharge water
hammer turbine trip or other causes shall be as specified herein

Bydraulic shock and sway suppressors shall be as manufactured by Basic
Engineers Models BE 4iO or BE 411 or acceptable equal

Mechanical shock and sway suppressors shall be as manufactured by Pacific
Scientific Company or acceptable equal

2H3.8 GRINDING All flame cut edges of support components shall be
ground smoàth

2113.9 SNDBBERS AND SWAY BRACING All necessary corrective snubbers
sway bracing or anchors shall be furnished and installed for piping
systems in which pulsating deflections occur after startup

2R3.1O PAINTING Exposed components of shop fabricated pipe supportsshall be shop painted before shipment to the jobsite Painting shall
consist of one coat of metal primer suitable for the maxlnua temperature
of that component Primer shall be in accordance with the requirements
of Section iR Before painting surfaces shall be suitably cleated and
prepared in accordance with the paint manufacturers instructions
Surfaces to be field welded shall be left unpainted for distance of

inches from the weld

Bearing surfaces and nameplates shall not be painted These surfaces
shall be coated with preservative coating as specified in Section 111

233.11 ThENTIPICAfloN Each pipe support assembly shall be individuallybundled so that parts remain together and undamaged through handling
shipment and covered storage Each bundle shall be durably and clearly
tagged with its identifying number

2113.12 INSTALLATIoN Pipe supports shall be installed in accordance
with the requirements stated under Pipe Supports Section 3F PIPING
ERECTION

9253 WET SCRUBBER 62.0202
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GUIDE TO PIPE SUPPORT

LOCATION PIPING SUPPORTS SHALL BE LOCATED TO SATISFY THE

To suit nominal pipe span see Table 1i
Near concentrated loads such as valves branches etc

iear cbrn.ers within 114 the nominal span

To suit building steel supplementary steel may be added
if required

To clear other items such as electrical and instrument
trays ocher piping stairs equipment including main
tenance space

To lineup with and match if possible adjacent

supports

Anchor and Guides

Provide guides for wind and/or water hammer

Anchor or guide high energydensity lines

and regulating valves

On warm or hot piping do not place two anchors

adjacent allow f-or pipe movement due to expansion

LOADS

For ordinary spans and solid supports the typical load
may be used See Table 1-1

For cases including vertical runs vertically deflecting
spans and spans with concentrated loads valves branches

etc maximum load shall be calculated

determining maximum load1 pipe weight cold

spring and/or expansion loads and hydrostatic loads

must be considered

The design load for solid supports at vertically

deflecting pipe sections shall be the greater of the

following conditions

BLACK VEATCH PIPE SUPPORT

COMSUL1INS EIGlEERS SUPPORT SELECTION GUIDE

PRWECT
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The operating weight load plus the calculated
flex load

The hydrostatic test load plus the cold spring
load if any

For supports utilizing springs the actual operating
tiefght must be calculated

LENGTH THE MINI$JM HANGER LENGTH WHICH MAY BE USED FOR THE SUPPORT
OF PIPING SYSTEM WILL BE GOVERNED BY THE FOLLOWING

Space required for instaTiation of all components
this includes vertical movement when spring hanger is

used means fQr adjustment and locking devices ic
locknuts See Table 1-1

2. Adequate length to accomedate horTzonta movement of pipIng
minizntxn of _Qli of hanger rod for 111 of horizontal pipe

movement

EXPANSION MOVEIiEPff THE MOVEMENT OF PIPING SYSTEMS DUE TO THERMAL

EXPANSION MUST BE DETERMINED TO PROPERLY LOCATE
SELECT AND DESIGN SUPPORTS AND THEIR COMPONENTS

BLACK VEATCI PIPE SUPPORT

COUULTIIO EUGEEfl SUPPOfiT SELECTION GUIDE
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TABLE 11

PIPE NOMINAL MAXIMUM TYPICAL MINIMUM HANGER LENGTH HL INSULATED PIPE

SIZE SPAN SPAN LOAD RIGID VARLABLESiJPPQRT SPRING VS
IN FT FT LBS

ASSEMBLY SPRING SPRING LOAD RANGE

1/2 100 13U

3/4_ 100 -3
10 100

11/2 12 100 1..lO 17 58 80

10 13 100 Vi 19 108 149

21/2 Ti 14 100 1$ 2l 19 140 193

12 16 200 15 25 2O 252 347

14 18 400 l9 26 2O 448 516
16 19 500 19 26 22 OO 825

17 20 600 1lV 29 24 800 1100

19 23 1100 2O 2ll 26 1360 1870

10 22 25 1900 22 31_3U Vb 1600 2475

12 23 28 2800 23 38 3Z 3100 4400
14 25 30 3500 2S 4L.O 3-6 L1320 5940

16 26 32 5000 3O -g 4Z 6000 8250

29 34 6500 34 54 41_au1 800011000
20 30 35 9000 35hi 5O 10650 14640

24 32 38 13000 37 62 56 14150 19460

30 32 39 18000 4.-i 6lO 52 18800 25850

Ordinarily use nominal span Up to maximum span may be

used where it is L7nprctica1 to place supports at closer

spacing Spans are without concentrated loads

Typical Loads are for schedule 40 pipe with water

Minimum Hanger length for uninsulated pipe is approximatelyie than values shown

For vertical movement from to 1/4 assume short spring
For vertical movement from 1/4 to 1/2 assume normal sprlig

Load range Is based on schedule 40 pipe water and of

85% magnesia insulation at maximum span without concentrated

loads

BLACK VEATCI PIPE SUPPORT

COUUU1IQ iNGINEEII$ SUPPORT SELECTION GUIDE
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FG
I-il -r

FORGED STEEL CLEV1S

FORGED STEEL TtIRNBUCXJ.E

WELDED EYE ROD

STANDARD PIPE CLAMP PIPE TI4RU 6t
VY DUTY CLAMP PIPE THRU

NOTE FOR HANGER LENGTH OF LESS
THAN 4Jt OMIT TURNBUCKLE
AND REPLACE WELDED EYE ROD
WITH WELDLESS EVEMJT

NOM MAX

PIPE LOAD JK
500 1/2 1/2 12 11/4 5-1/2 1-112111/2 1l/4I9/1 jJ4 jj4

121 800 5/8 1/2 12 5/8 51/2 tLL2II
/2t -1 J_14

1040 5/8 112 12 5112 ILLL2 11J2j_ 11L4J 9/1
21/2 1040 5/8 1/2 12 21/2 51/2 11/2 11/2 11/41 9/16 1/4 1/4

1040 5/8 1/2 12 51/2 11/2 11/21 1.1/41
9/16 14 114

3_i/I
1040 5/8 1/2 12 51/2111/2 11/z3 11/4 9116
1040 3/4 5/8 12 31/2 11/21 11/16 3L1_iJi
1600 7/8 3/4 12 3/4 13/16
2800 7/8 12 61/4 -3/4j i1/812J510 3200 12 73/4 13/4k 1-/8 1/25/i5

12 3200 i12 91/4 13/44 11/81 1/215/16
14 4300 1114.11/4 izj J0_ 21/4ti3/83/43/s
16 8000 13/411/2 12 11 2-1/221/2 41 15/81 1J3/
18 SEE RI3ID HANGER ASEM LV IN$ULX ED PIE
20 SEE RIGID HANGER AbSEM LV NSULA1ED PI4E
24 SEE RIGID H4GER ASEM1 LV NSUL4ED PIPE

30 SEE RIID GER AS04iLY NSULAED PIE

BLACK VEATC PIPE SUPPORT

CO13ULflM ERGrnEER.s
RIGID HANGER ASSEM8LY -UNINSULATED PIPE TYPE

PRLCT

6of6
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TN
STEL CLEVIS

LE BOLT PIPE CLAMP
NDARD CLAMP FOR PIPE II THRU 14

HEAVY DUTY CLAMP FOR PPE 16 ThRU

30

NOTE FOR HANGER LENGTH OF LESS
ThAN 46 THRU 145- 16 T1RU 30
01411 TURNBUCKLE AND REPLACE
EYE ROD WITH WELDLESS EYE IJJT

NOM MAX 15 HJ
PIPE LOAD

950 1/2 1/2 12 21/2 t/2 11/2 11/7J 11/4 9/16 1/4 1/4
11/2 1500 5/8 5/8 51/2 11/2 1i123 1i/411/15 3/8 1/4

1500 5/8 5/8 12 1/2 1-1/n_11/23 11/411/16 3/8 1/4
21/2 1500 5/8 5/8 1251/21/2 11/2 11/74 11/411/iS 3/8 1/4

1500 5/8 5/8 12 51/2 11/2J 1l/ 11/4 11/16 JJ31/2 1500 5/8 5/8 12 _. iL 11L l1/2L.i._ 11/4 11/16 3/8 jj4
2500 3/4 3/4 12 61/2 1-1/213/16 1j 1/4
2800 7/8 12 81/2 .3 1314 11/8 1/2 5/16
2200 7/8 12 91/2 2.313/4 iI/8

fl2 E7i
10 3200 2J3 1-3/4 1-la JLZ 5/16
12 3200 12 111/i 13/4 11/8 1/2 5/16
14 4300 11/4 11/4 12 123/i j32l/4 1J3/4 3/8
16 8000 13/4 13/4 12 15 21/2.1 21/24 17/8 3/8
18 0000 61 74 fl 31 /2 21/8
20 fl500 171/ 431/2

2_i/al 3/8
24 11500 12 191/4 3-1/2 21/8 3/6
30

15000_I......2_.112 12 25
3_I 43i/2I2_1/8lT7

BLACK VEATCH PE RHA

C3SULTI EIWEE RIGID HANGER ASSEMBLY TNSULA TYPE El

il1
PROJcr
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PIPE SIZE

SCHEDULE

FREE TO SLIDE

SPRING

PIPE ATTACHMENTS

BH
STRUC1URE ATTACH4EUTS

NOM AB CDE
PIP

1-1/2 1/4 xO-8 1/455i.i_ 8x1/4G8 Vx1/4
21/2 112 ii/ Q_ 1/4 08 3tI 1/4

3/4 40 1/4 01_81r 31t 1/4

8x1/4xO3 3l/2x1/4----T3-1/ 40 3/8 3I_911 511 1/4

LL /2 63 /2 /4

1/21/ 3/4 40 10 3f4 0IO 7l/z 1/4
12 1/2 3/4 40 10 314 Q10 7-1/2 1/4
14 3/4 40 32x 3/4 -0 9-1/2 3/8
36 j9 3/4

Sf60
12 3/4 1O 9.1/2 3/S--

18 7/3 10 40 13 3/4 31 111/2 3/8
20 12 12 7/8l9i 15 131/2 3/8_
24 12 7/8 12 6t 15 13 131/2 38
NOTE ANY COMOIMATION OF PIPE ATTACHMENT AND STRUCTURE ATTACHMENT MAY BE

USED FOR PIPE SUPPORT
3-4JNIT EXPANSION ANCHOR BOLTS SHALL BE USED UNLESS NOTED OTHERWISE

BLACK VEATC1 SUPPORT

C15ULT1XQ ENIEE3I PIPE 5TAND SSEMBL1ES

of
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Section 21 VALVES

21.1 GENERAL All valves required for complete operating flue gas
scrubber sYstem shall be furnished

Isolation valves shall be provided to permit any piece of equipment to be
removed from service for maintenance without affecting operation of the
remainder of the system

All water supply connections to each module shall be equipped with shut
off valves manual bypass valves capable of throttling and with control
valves where pressure control is required

Except as specified otherwise each valve that requires operation during
startup or shutdown of scrubber module shall be equipped with both
mechanical manual operator and an electric motor or pneumatic diaphragm
operator

Where required by the service valves shall be rubber lined or of suit
able corrosionerosion resistant materials acceptable to the Engineer

The system shall be designed to minimize the number of valves in slurry
service

Throttling valves shall not be used for control of slurry flow rate

Valves for slurry service shall be plug valves slide gate valves dia
phragm valves or pinch valves

Flanged and butt welding end steel body valves shall be constructed in

accordance with ANSI 316.34 unless otherwise specified herein Socket
weld and threaded end steel body valves shall be constructed in accord
ance with MSS SP84 unless otherwise specified

Valves with flanged socket welded or screwed connections shall have
ends prepared in accordance with the applicable ANSI standards Steel

flanges shall be raised face type Bronze flanges shall be flat faced

type

Butt welding ends shall be prepared in accordance with the butt weld end

preparation details included in Subsection 2112 PIPING FAZRICATION

All valves furnished for connection to piping furnished under separate
specifications shall be provided with flanged ends

Seismic design criteria for valves other than scrubber recirculation

piping system valves shall be in accordance with Classification EI
Performance Level as defined in Section 15 Scrubber recirculation

piping system valves shall be In accordance with Classification EI
Performance Level

tEach valve shall be zrovided with anaasfl1 visible nschanicaljosition
indicator
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list of valve types and materials of construction shall be submitted as
part of the Proposal Data

All materials of construction shall be in accordance with the specific
recommendations of the valve manufacturer for the expected service con
ditions

21.2 CONTROL VALVES ExceLtin .lry_srv cecontrol valves shall
be Fisher Controls Company and may be pneumatically or electrohydrau
lically operated Positioners shall be provided on all control valves
Limit switches shall be provided as required for interlocking and indi
cation

Each control valve station shall include inlet and outlet shutoff valves
and bypass valve capable of throttling Shutoff and bypass valves
shall be manually operated unless they must be automatically operated to
satisfy control system requirements specified in Section 2W

21.2.1 Pneumatically 4perated Control Valves Pneumatically operatedcontrol valves shall be of the pneumatic diaphragm or piston operated
type Positioners controllers solenoid valves limit switches and
other accessory equipment shall be furnished as required by the system
design and as acceptable to the Engineer Handjacks shall be provided on
all valves

Valve positioners shall be manufactured by 7Lüd a1ly Controls Corn
pany Pz2 or AP5 Valve positioners shall be equipped with bypasses
except where the diaphragm operating pressure range differs from the
controller loading pressure range Pressure gages shall be provided for
indicating the air supply and diaphragm pressures and pressure gageor electric indicator provided to indicate the value of the control signal Positioners shall be equipped with filter regulator air supply setsmounted on the valve yokes Limit switches shall be provided as requiredfor interlocking and indication and shall be in accordance with the re
quirements of Section lB

Each device requiring an air supply shall be equipped with combinationfilter regulator Fisher 67 FR or an acceptable equal Devices mounted
together on valve yoke may be served by single regulator providingthe single supply pressure is satisfactory and the regulator capacity isnot exceeded Filter regulators shall be mounted on the device servedFilter regulators shall be suitable for 150 psi maxtaum inlet pressure

Tubing shall be in accordance with the requirements of Subsection 2Hl

21.3 GENERAL SERVICE VALVES General service valves shall be as manu
factured by Crane DresserHancock Jenkins Lunkenheimer Pacific
Willian Powell Co RockwellEdward clalworth or Yarvay

Negotiated Revision
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Valve body and trim materials shall be as follows

Material Name
Descript ion

Bronze ASTh 862 for Class 125 and
150 valves

ASTh 361 for Class 200 and
300 valves

Carbon steel Forged ASTh A105 or ASTh
AIBi Grade

Cast ASTh A216 Grade WCB

Stainless steel

Body AISI Type 316

Stems discs and AISI Type 410 420 or ASTM
seat facings A182 Grade F6 except that

trim for stainless steel body
valves may be the same mate
rial as the body

Nickel alloy for Monet metal or other alloy
seat facings having not less than 60 per

cent nickel content

21.3.1 Steel Body Gate Globe and Check Valves Check valves shall be
the guided pIston typeor iThg disc type Swing check valves shall be
designed for installation in either horizontal piping or vertical pipingwith upward flow

21.3.1.1 Valves Inches and Smaller Steel body valves inches and
smaller shall have forged carbon or stainless steel bodies as requiredfor the service Valves shall be Class 600 minimuvj

Valves shall have socket weld ends and bolted bonnet joints

Gate and globe valves shall have outside screw and yoke construction
Gate valves shall have solid wedges Split wedges are not acceptable

Gate valves shall have renewable seats All other valves shall have
integral type seats

Gate and globe valves shall be of integral back seat design
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Trim materials shall be as follows

Stem Stainless steel

Disc Equivalent to or better than

body material

Seating surfaces Stellite faced

21.3.1.2 Valves 21/2 Inches and Larger Steel body valves 21/2 inches
and larger shall have carbon steel or stainless steel bodies as required
for the service Valves shall be Class 150 or greater Facetoface and
endtoend dinnsions shall conform to the latest requirements of ANSI

16.10

Gate and globe valves shall be provided with back seating construction
Gate and globe valves shall be of outside screw and yoke construction

Valve bodies and bonnets shall be designed to support the valve operators
with the valve in any position and without external support

Gate valves inches and larger shall have flexible wedges Split wedges
will not be acceptable

Bonnet joints shall be of the bolted flanged type having flat face flange
facings Bolting for flanged bonnets and yokes shall be bolt studs
conforming to ATIX k193 Grade B7 with nuts conforming to ASDf A194
Grade ZR

Trim nmterials shall be as follows

Stem 1114 per cent chromium stain
less steel

Disc Equivalent to or better than

body material

Seating surfaces Stainless steel on nickel

alloy or hardened stainless
steel on stainless steel

21.3.2 Bronze Gate Globe and Check Valves These valves shall have
union type bonnet joints All gate and globe valves shall be of the
inside screw rising stem construction

Class 150 gate valves shall have either integral or renewable seats All
other valves shall have renewable seats

Swing check valves shall be designed for installation in either hori
zontal piping or vertical iiping with upward flow
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trim materials shall be as follows

Discs Stainless steel except aickel

alloy may be used for gate
valves

Stem Brass

Seats Stainless steel except nickel

alloy may be used for gate
valves

21.4 BUTtERFLY VALVES Butterfly valves for cooling tower blowdown
water and river water service shall be Mosites as manufactured by Media
Valve Company Inc Fort Worth Texas or acceptable equal Butterfly
valves for other water applications shall be constructed in accordance
with AWWA C504 AWWA Standard for RubberSeated Butterfly Valves and

shall be DeZurik Henry Pratt AllisChalmers or Crane

Valve materials shall be equivalent to or shall exceed the strength and
corrosionerosion resistance of the following listed materials

Valve body Cast iron ASTM 448 Class 40

or 4221 4126 Class

Cast steel 4524 4216

Grade WCB

Stainless steel AS24 4296

Grade CFSM

Disc Austenitic cast iron 4321

4436 Type

Stainless steel ASTM 4296

Grade CFSM

Shaft Stainless steel ASTM 4276

Type 304

Stainless steel ASTM 4276
Type 316

Soft scat Synthetic rubber which does

not contain polyisoprene

Hard seat Stainless steel ASTh 4276

Type 304

Valve sleeve bearings Selflubricated bronze or

other acceptable nonlubricated

material
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The valve body shall be of the wafer type designed for installation

between two ANSI 816.1 Class 123 or ANSI 316.5 Class 150 flanges

The valve disc shall rotate approrirately 90 degrees from full open to

tight shutoff position

The rubber seat shall be spool type rubber ring vulcanized or bonded to
the valve body and extending over the flange contact faces to serve as

piping gasket or metal reinforced rubber ring retained by the mating
pipe flange

The seating surfaces on the disc shall be ground and polished

The valve shaft or shafts shall be designed for the torques and forces
encountered in opening and closing the valve in service The shaft
design torque shall be determined in accordance with Appendix of AWVA
C504 All disctoshaft securing fasteners shall be 188 stainless
steel

Shaft seals shall be of the selfadjusting split VI type accessible for

replacement without dismantling the valves

Manual operators shall be of the worm gear reducer type The operators
shall be suitable for operation in any position without loss of lubri
cant Each operator shall be provided with locking device The lock
ing device shall be arranged to lock the valve with the disc in any
position from fully closed to fully open Each operator shall be fur
nished with handwheel and dial position indicator Levers or cranks
will not be acceptable In addition each operator shall be provided
idth 11/2 inch hexagon nut for portable air wrench drive

21.5 PLUG VALVES Plug valves shall be DeZurik eccentric plug type
Uflj$mfljne tapered plug valve or acceptable equal

All valve bodies shall conform to the requirements of ANSI for dimen
sions material thickness and material specifications and their re
spective pressure classes Valve body ends shall be flanged in accord
ance with ANSI standards

Plug valves used in low pH or abrasive applications shall have neoprene
lined body and plug with stainless steel bearings Manually operated
plug valves inches and larger shall have gear operators and handwheels

21.6 SLIDE GATE VALVES Slide gate valves shall be DeZnrik knife gate

valves Hilton HZ wafer valves or acceptable equal All wetted parts
shall be of Type 316 stainless steel Flax packing and neoprene resili
ent seat shall be provided for each valve

21 DIAPHRAGM VALVES Diaphragm valves shall be GrinnellSaunders weir

type or acceptable equal The valves shall have handwheel operators and

p4dendxnt No
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travel stop position indicating stems Diaphragm valves used in slurry
service shall have soft resilient lining and diaphragm

21.8 PINCH VALUS Pinch valves shall be nianufactured by REt Controls
Inc ach valve shall be provided with pure natural gum rubber body ma
terial with Shore Durometer reading not to exceed 40 and shall be

totally enclosed in cast iron housing

219 MOTOR OPERATORS AU motor operators for valves furnished under
these specifications shall be designed especially for utility power plant
valve service and shall be as specified in Section IF

21.10 VALVE IDENTIFICATION All valves larger than inches or that

require eleàtrical polar 6r control air or that are located in primary
flow line shall have permanently attached stamped corrosion resistant
metal tag bearing the valve nimiber and type of service secured to the
valve With 20 gage stainless steel wire Each accessory item furnished
with the valve but not securely attached to the valve shall be provided
with an identification tag that is identical to that of the associated
valve The Engineer will assign the valve ntmibers to the valves All
shop drawings and correspondence concerning valves shall be identified by
the valve number

21.11 FAUlTING The exterior surfaces of valve bodies and handwheels
shall be shop painted in accordance with the requirements of Section lB
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Section 23 MIST ELIMINATORS

23.1 GENERAL This section covers the design construction and per
formance requirements for the mist eliminators

The mist eliminators shall be located in the scrubber module and shalt be

designed to reixve entrained water and acid mist to the extent required
to enable the scrubber system to meet its emission guarantees Each mist
eliminator shall have two stages

The Contractor shall state as part of the Proposal Data the guaranteed
maximum entrained water and acid mist carryover from each mist elimi
nator

Flue gas velocity through mist eliminators with vertical gas flow shall
be limited to 10 feet per second

Seismic design criteria for the mist eliminators shall be in accordance
with Classification BI Performance Level as defined in Section 15

23.2 TYPES The Contractor shall describe as part of the Proposal Data
the mist eliminator and mist eliminator spray system Prevention of

pluggage shall be major consideration in selection of mist eliminator
type

23.3 MATERIALS Mist eliminator components shall be constructed of
suitable corrosionerosion resistant materials designed for long service
lift

Selection of mist eliminator materials shall be made on the basis of
maintenance of the rebeaters in hot condition when the scrubber module
is out of service

Housings shall be constructed of materials comparable to those used for
the scrubber modules

23.4 WASH SYSTDf wash system including the wash pumps shall be
provided for each mist eliminator to maintain wet condition on all

surfaces of the mist eliminator at all times The Contractor shall
describe as part of the Proposal Data the wash systems proposed and the
water pressure flow rate duration and frequency required for the

intermittent wash

Water supply to the mist eliminator wash system will be cooling tower
blowdown water of the quality described in Section 2A
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Section 2K DUCTWORK MTh EXAN$XON JOtWtS

2K. GENERAL flue gas ductwork hoppers expansion joints supports
and hangers gas distribution and mixing devices test ports and instrts
ment connections required for the flue gas scrubber system shall be fur
nished as specified herein and as indicated on the arrangement drawings

Ductwork to be furnished includes the foilowing

Ductwork from contract limits indicated on the arrangement

drawings to the scrubber module inlets

Ductwork from the scrubber nodule outlets to the contract

limits indicated on the arrangement drawings

Bypass ductwork capable of bypassing 100 per cent of the

flue gas generated when the steam generator is operating at

its maximum continuous rating

Dampers shall be furnished as specified in Section 2L

model test of the ductwork shall be conducted as specified in See
tion 2.4

2K.2 ARRANGEMENT The ductwork shall be arranged as required by the

flue gas scrubber design model tests accessibility for mouitoring and

testing space utilization and appearance considerations

Ductwork shalt be arranged to permit installation of the Ownerfurnished

guiilotine type isolation dampers in vertical positions

Ductwork shall be arranged to minimize the use of expansion Joints in

horizontal runs

Ductwork shall have sloped bottom to ensure drainage The a1ope shall

be minimum of 644 3/8 inch per foot so that drainage will be to the

modules or to collection hoppers where required

Roppers shalt be provided as required for washdown of the ductwork and

removal of condensation or liquid carryover

Final ductwork arrangement shalt be based on the model test results

Nego tinted Revision
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2t3 DESIGN CRITERIA Ductwork shall be designed in accordance with the

following criteria

Maximum gas velocity
for design flow com
mensurate with operation

at maximum continuous

rating of the steam gen
erator as specified in Sec
tion 2A 3600 pm

Dust load floor surface 240 pef

Live load where applicable 30 ps.f

Continuous Maximum

Design temperature Operating Transient

Upstream of scrubber

modules and bypass 300 700

Downstream of scrubber

modules xsn 200

The maximum transient temperature excursion shall be assumed to have
duration of 30 minutes

Seismic design criteria for the ductwork shall be in accordance with
Classification SIt as defined in Section 15

Maximum allowable stresses in the materials shall be in accordance with
Section 1.5.1 of the AISC Specification for the Design Fabrication and
Erection of Structural Steel for Buildings effective November 1978
and its commentary The value of for material for the design of the

ductwork and internal bracing and trusses shall be the 0.2 per cent

offset yield strength at the design temperature

The Contractors ductwork design calculations shall be submitted for the

Engineers review in accordance with Section IC of these specifications

2K.4 MATERIALS All materials shall be new and undamaged and shall con
form to pertinent AISC and ASTh standard specifications

Ductwork upstream of the scrubber modules except for the wetdry inter
face the bypass ductwork and the ductwork downstream of the reheaters
shall be constructed in accordance with the following requirements

Ductwork shapes and plates ASN M88

External stiffeners not

exposed to flue gas ASN A36

Negotiated Revision 120481
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Ductwork internal bracing ASTM 335 Grade P11
Sch 80 minimum

Shop and field bolts ASTM 325 Type bolts nuts
for structural connections washers and load indicator

washers or AflM 32.5 Type
hex head load indicator bolts
with nuts and washers one
inch diameter install in

accordance with manufacturers
written instructions

Expansion joint bolts Weathering steel Bethlehem

Mayan Bolts heavy
hexagonal with nuts and

washers 1/2 inch diameter

In let ductwork in the area of the wetdry interface and any ductwork be
tween the scrubber module outlet and the reheater shall be constructed of

alloy materials suitable for the service and acceptable to the Engineer
The material used shall be equivalent to or shall exceed the requirements
specified for the module shells

Outlet ductwork from the reheater outlet to the terminal point of the

contract shall be gunite lined in accordance with the requirements of
Section 3K The gunite lining shall be applied on the bottom and on the

sides to height of one foot above the floor of the duct

Expansion joint materials shall be as specified in this section in the

article entitled EXPAIiSION JOINTS

2K .5 CONSTRUCTION REQUIREMENTS Ductwork shall be of rectangular cross
section All ductwork and gas distribution devices shall be constructed
of steel plate not less than 1/4 inch thick

Internal duct bracing and trusses shall be provided at intervals of

approximately 20 feet and shall be constructed of steel pipe with wall

thickness sized for the design stresses but not less than Schedule 80

Ductwork shall be designed to prevent pulsations and noise generation

Gas distribution and mixing devices shall be provided with stiff eners and

supports and shall be designed to preclude vibration or flutter in the

gas stre under all specified flow conditions The devices shall be
bolted to the ductwork such that they are removable

External duct stiffeners shall utilize shapes of the same depth to facili
tate installation of insulation and lagging Fabricated shapes made from

plates may be substituted for rolled shapes if the properties of the

fabricated shapes are equivalent to or better than the rolled shapes

9255 WET SCRUBBER 62.0202
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Access doors shalt be provided to permit access to all ductwork sections
and between all major items of equipment The doors shall be not less

than 18 inches by 24 incites in size gastight with bolted closure

Ductwork shall be of all welded construction except as specified other
wise herein

All ductwork materials and accessories shall be shop seal welded with
field bolting fitup and seal welding construction except where bolted
connections are Indicated on the Contractors drawings and accepted by

the Engineer and shall be shop fabricated subject to shipping limita
tions

Where field fitup and seal welding are required joints shall be con
structed such that the overlap shall be in the direction of the gas flow

and the seal weld shall be done on the gas side

The ductwork shall be fabricated in shipping units Shipping units shall
be designed to require minimum of field welding within the limits of

shipping requirements Temporary braces and stiffeners shall be installed
as required to maintain the true shape of all components during shipping

Permanent internal bracing and trusses shall be installed in the shop and

provisions shall be made for field connection of the bracing and trusses
between ductwork sections where required by welding

Ductwork shall be designed to utilize elastoineric belt type expansion

joints as specified herein Ductwork shall be provided with radius
corner flanges as indicated on the drawing following this section

Ductwork flanged joints used to join expansion joints dampers scrubber

module inlets and outlets and Ownerfurnished ductwork and equipment to

the Contractorfurnished ductwork shall utilize templates for drilling
holes to match the holes in the various pieces of equipment All re

quired ductwork templates shalt be prepared in the field by the Con
tractor based on the hole patterns In the items of interfacing equipment
as fabricated The flanges shall be provided with fitup and assembly
bolts and shall be seal welded Seal welding at the expansion joints
will be required only if steel flange is provided with the expansion
joint

Fabrication tolerances shalt be controlled to permit the ductwork to be

erected within the specified erection tolerances At joints each edge

shall match the adjoining edge in all dimensions within tolerance of

1/8 inch Edges and corners which do not fit up within this tolerance

shall be reworked or replaced

2K.6 WELDING Except as otherwise specified all shop welding and

related operations for the ductwork shall be in accordance with the

requirements of Section 1G
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Al welded joints exposed in exterior locations or subject to submergence
in any location shall be provided with seal welds along all contact
edges

All interior seams and joints of the ductwork shall be seal welded

2K HOPPERS The ductwork system shall include aU hoppers necessary
for collection and removal of particulate matter and water as required
the scrubber module outlet ductwork shafl be provided with suitable wash
hoppers for collection of water used in washing

Hoppers shall be of the same material as the adjoining ductwork Rappers
shall be provided with flanged outlets for drains The slope of hopper
sides shall be not less than 60 degrees referred to horizontal plane

2K.8 EXPANSION JOINTS Leakproof expansion joints shall be provided as

required to prevent deformation or failure of structures or equipment as
result of thermal expansion All expansion joints for ductwork pro

vided under these specifications shall be provided The expansion joints
at the interface of Ownerfurnished ductwork with Contractorfurnished
ductwork will be provided by the Owner

Expansion joints shall be of the flexible belt type designed for the con
ditions specified in thin section and Section 2k

The expansion joint belt shall be designed to provide completely sealed
sides and shall have no stitching exposed outside the area clamped under
the backup bars

Holes for bolting expansion joints to equipment or ductwork furnished by
the Contractor may be either shop or field drilled and punched Roles
for bolting the expansion joints to ductwork or equipment furnished by
the Owner shall be field drilled or punched to match the hole pattern of
the ductwork or equipment as fabricated

The manufactnrer shall provide certificate of conformance to these

specifications for materials and fabrication Acceptable manufacturers
for the expansion joints are as follows

FlowFlex Engineering Company
Garlock Thcorporated
Rolz Rubber Company
Pathway Bellows Inc

RaybestosManhattan Inc

Rounded corners shall be provided in the expansion joints L4/444fl4itó

flflhtiiØ/4t4tIt$iZtó.Itfló/Ø4flójc Splices will not be acceptable
in the rounded corners
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/U/tisii$flUü ansion
joints Zi be constructed of single sheet not lees than 1/4 inch
thick consisting of fluoroelastomer and two plies of 35 ounces per square
yard plain woven fiberglass cloth

The fluoroelastomer shall conform to 45Th 2000 ZEt 715 ZI containing
not less than 70 per cent Du Pont Viton Polymer Reclaimed elastomers
shall not be used

No
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2K..9 DucrWoRx SUPPORT Ductwork may be top supported or bottom sup
ported as required by the Contractors design Ductwork support shall be
in accordance with the following criteria

2g.9l Supported Ductvork All necessary hanger assemblies and mis
cellaneous hanger steel including suitable welding brackets for attach
ment to the structural support framework shall be furnished Special
attention shall be given to hangers around transition sections openings
and access doors Hanger assemblies shall be designed for clean appear
ance Structural steel angle hangers and brackets shall not be used

Hanger rods shall be ASP M6 steal The allowable working stress in the

hanger rods shall not exceed 9000 psi Loads to the hanger rods shall
take into consideration all ductwork loads including dead load dust

load live load and seismic loads and any bending stresses introduced

during expansion contraction or offset movements of the ductwork

The safety factors allowed for the design of hanger devises and turn
buckles shall be at least those specified for the hanger rods Turn
buckles and devises shall be of forged steel with safe working loads and

minimtn dimensions as described in the AlSO Manual Eighth Edition
Pages 4142 and 4143

Constant or variable spring load hangers may be utilized by the Contrac

tor however variable spring hangers will be allowed only with the

specific acceptance of the Engineer Spring hangers shall be VS or Cs

type as manufactured by Grinnell or Basic Engineering or shall be an

acceptable equal hanger

21c.9.2 Bottom Supported Ductwork The ductwork shall be provided with

column extensions or stibs to project from the ductwork to the structural

support framework

The Contractor shall provide Merriman Lubrite or acceptable equal ex
pansion bearing assemblies for installation between the ductwork free

support points and the support structure Flat expansion plates radius

plates or spherical plates shall be provided as required for the appli
cation All necessary bearing plates and anchorages shall be provided by
the Contractor auth that the interface between the ductwork stub columns

and the tops of the structural support framework columns is steel plate
to steel plate connection requiring only field weld The field welding
shall be performed by the Contractor

2K.lO ACCESS PROVIS1ONS Interior steps or ladders shall be provided
where location of inspection doors will not permit access to all areas of

the ductwork interior for inspection or maintenance except by ascending
or descending inclined ductwork surfaces

Access provisions shall be adequate for all operation inspection test
ing and maintenance activities
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The Contractor shall design and fabricate the access provisions as speci
fied in Section and herein

2K.l1 TEST PORTS Test ports to obtain samples required to conduct the

performance tests specified in Section 2B shall be provided at locations

acceptable to the Engineer and in accordance with the recommendations

derived from the model tests

2K 12 INSTRUMENT CONNECTIONS Instrnment connections shall be provided
as required to permit installation of instrumentation sensing devices

required to irnitor and control the operation of the flue gas scrubber

system in accordance with the requirements of Section ZN

Instrument connections shall also be provided for instrumentation sensing
devices furnished under separate specifications which are required to

monitor the operation of the Induced draft fans Details on the number
size and locations of the instrument connections will be provided later

2K 13 PAINTING Anxiliary items such as hangers and miscellaneous steel

which will be visible after installation and carbon steel 4E/flfl/i4fl
431 4$fl which is to be covered by insulation and lagging shall be shop

prima painted in accordance with the requirements of Section IL

Weathering steel bolts for expansion Joints shall be field painted after

installation in accordance with the requirements of Section 111

Negotiated Revision
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Section DANPERS

21..1 GENERAL The Contractor shall furnish any multileaf type control
dampers required for operation of the system

Isolation dampers for the inlet and outlet of each module will be fur
nished by the Owner

bypass duct isolation damper tll be furnished by the Owner

2L2 DESIGN CRITERIA Dampers shall be constructed to operate under the

conditions specified in Section 2k

description of the design and construction of each damper shall be

included as part of the Proposal Data

Each damper shall be provided with mechanical lockout for use when

personnel access to equipment or ductwork interior is necessary

Dampers shall he considered as structural members and as such shall be in

accordance with the structural design criteria specified Allowable

bending stress shall not exceed 60 per cent of yield at design conditions

Damper frame section and thickness shall be determined on the basis of

stresses resulting from transit and handling abuse any combination of

pressure temperature and seismic loading effects of corrosion and

erosion and the physical size and weight of the damper Stress at the

weakest section of the frame shall not exceed the levels specified in the

AISC menual for complete structural members Minimum thickness shall be
1/2 inch

All parts shall be serviceable without removing the damper frame from the

ductwork

Seismic design criteria for the dampers shall be in accordance with
Classification Et Performance Level as defined in Section 15

The Contractor shall submit the following calculations to the Engineer as

an indication of the precautions taken to ensure stability and proper
function of the dampers

Stress levels of nmjor damper components frames blades
axles linkage bearing mounts damner drive mounts etc

Blade deflection at design differential pressure and tempera
ture
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Effects of seismic loading on each component of the assembly

Derivation of drive torque requirements and related safety
fat tars

Pressure drop

Leakage

ZL..3 MULTILEAF DAMPERS Multileaf dampers shall be heavy-duty type
constructed to withstand the differential pressures encountered

Dampers shall be of the opposed blade type

Multileaf dampers shall be manufactured by Air Clean Damper Company
Andco Inc Mosser Industries Inc Damper Design Inc Forney Engineer
ing Company or acceptable equal

2L.3 Materials Dampers shall be constructed of corrosion and erosion
resistant materials which are equivalent to the following

Frame 45Th 4588

Blade skin ASTh 4588

Axles Carbon steel 45Th 4106 if

pipe shaft axle stainless
steel Carpenter Custom 450
or other acceptable stainless
steel in accordance with ASTM

564 if solid axle

Stub ends or Stainless steel Carpenter
pipe shaft axles Custom 450 or other acceptable

stainless steel in accordance
with ASTM 564

Seals Inconel 625

2t.3.2 Frames Damper frames shall be channel type either heavy rolled
structural steel shapes or heavy formed plates

Damper frames shall be selfsupporting structural members not requiring
additional exterior bracing

Frames shall be completely welded assemblies Welding shall be in ac
cordance with the requirements of Section 1G

Frames shall be rigid and shall be capable of operating under the design
conditions without distortion which could affect the operating or leakage
characteristics If required on larger dampers adjustable alignment
bars shall be provided to remove misalignment occurring during shipment
and installation

IPP 9255 WET SCRUBBER 62.02021
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Bearing mounting brackets shaft packing glands alignment bars and
actuator mounting brackets shall be welded to the channels by continuous
welds

Damper frames shall not have any internal obstructions such as angles or

seal stops which could promote accumulation of deposits

Frames shall be flanged for fitup bolting and seal welding to the duct
work All bolting required for attachment of the dampers to the ductwork
shall be in accordance with the requirements of Section 2K

Integral lifting lugs shall be provided

21.3.3 Blades and Shafts Damper blades shall be of the airfoil type
except that flow through blades are acceptable as part of biplane type
dampers manufactured by Damper Design Inc Airfoil blades shall be of

wraparound construction Skin thickness shall be not less than 3/16 inch
The blade skin shall be attached to an axle which extends the full length
of the blade If blade skins which are welded to the axles are proposed

complete discussion of the methods used to prevent thermal distortion
from residual stresses shall be submitted as part of the Proposal Data
Blades shall be suitably reinforced to prevent flutter or vibration The
blade skin and axle shall have compatible coefficients of thermal expan
sion Provisions shall be made to accommodate differential thermal

expansion without warping or buckling The blade ends shall be closed to

prevent accumulation of dust or moisture

Damper blades shall not exceed approximately 24 inches in width The

number of blades provided in each damper shall be as follows

minimum of two blades for dampers with legs than 40 square
feet open area

minimum of three blades for dampers with more than 40 but

less than 80 square feet open area

minimum of four blades for dampers with more than 80 square
feet open area

Blade shaft stub ends of pipe shaft axles shall be pinned or through

bolted to the axle to permit blades to be removed for replacement or

repair without removal of the damper frame from the ductwork Pins or

bolting shall be stainless steel as minimum

Blade shafts shall be horizontal Collars shall be provided on the

shafts to fix the blade position relative to the frame on one end and

peimiit controlled expansion of the blade toward the opposite end of the

frame The design shall not be dependent upon maintenance of thermal

equilibrium between the blades and frame to maintain the proper clear

ances
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Blades shall be slightly overlapped to provide sealing or shall be swing
through blades with stops to control the leakage path gap between blades
Blades shall not be provided with blade to blade seals Blade stops
shall be provided as part of the blade linkage assembly in both the open
and closed positions

Blade deflection shall be limited as required by the bearing and stuffing
box design but in no case shall deflection of any portion of the blade at
the center of the span exceed 1/360 of the blade span with the blades in

closed or open position at any operating condition comnsurate with
the conditions specified in Sect iou 2A

Shafts shall be capable of transmitting full operating torque without

exceeding 331/3 per cent of the shear yield stress and damper drive
stall torque without exceeding 45 per cent of the shear yield stress

Damper internals shall block no more than 25 per cent of the duct area
when in the fully open position

ZL.3.4 Sealingystem Packing glands suitable for the operating condi
tions specif lid in Sition ZA shall be provided on each end of each
shaft Packing material shall be suitable for the gas stream composition
and temperature and ambient exposure conditions Packing shall contain
no corrosive materials The packing glands shall be designed so that

packing may be easily replaced without removing bearings or linkage
Threaded type packing followers shall not be used

The dampers shall be provided with flexible metal jamb type expansion
seals on the blade ends and seal strips between blade edges and the

frame Top and bottom blade seal strips shall be mounted on the blades
not on the frame

2L.3.5 Bearings Damper shaft bearings shall be of the grease lubricated
antifriction type or of the selflubricated sleeve type Bearings shall
be suitable for operation at the emergency operation conditions specified
in Section 2A

Grease lubricated antifriction bearings shall be mounted externally on

extensions to clear the ductwork insulation and lagging and to aid in

cooling the bearings Grease lubrication fittings shall be provided and
where the bearings are not conveniently accessible tubing shall be run

from the bearings to an accessible location for hand pressure gun lubri-
cation

Selflubricated sleeve type bearings shall be mounted externally Bear
ings shalt be mounted on extensions or on the frame subject to temperature
limits for the bearing Bearings shall be selfaligning Bearing materi
al shall be metalized carbon or acceptable equal
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2L.3..6 Linkages Damper interconnecting linkages and operating levers
shall be of heavyduty construction and shall be fitted with heavy pin
connections using closefitting hardened pins in reamed holes complete
linkage assembly shall be provided on each side of the damper to distrib
ute operating torque to both ends of the blade axles The linkage shall
not permit blade flutter Single shear type connections shall not be
used All linkage bolts and pins shall be stainless steel Linkage
shall permit individual adjustment of blades to provide good shutoff
characteristics at operating conditions

The linkage shall be capable of transmitting ZOO per cent of the stall
torque of the damper drive

Each damper shall be provided with an extended operating lever and link
age for attachment of the control drive

Each damper shalt be provided with position indicator and position
lock

2L.2 Damper Drive power operated damper drive shall be provided
for each inulIleaf damper Each damper drive shall be in accordance with
the requirements of Sections and ZN and shall be acceptable to the

Proj ect Manager and the Engineer Each damper drive shall be mounted on
the damper frame Each damper drive shalt be located so as to be accessi
ble from major platform level to the greatest extent practicable
Damper drive installation shall be acceptable to the Engineer

Damper drives shall be shop mounted on the damper by the damper manu
facturer prior to shipment

The damper drives shall be capable of producing torque input to the

dampers of 300 per cent of the nominal anticipated torque required for

operation

2L.4 SHOP TEStING Each damper shall be functionally tested in the shop

5prior to shipment descrittion ftst taiiits_at the manufac

urnsh tether ih_ajscrptionof the ro
sal for the damers rovided under the se s1ecif icat ions shall be in

lY4_al alt_o r.2prl_dt

The Project Manager shall be notified 10 working days in advance of the

test

functional test report shall be submitted to the Project Manager and

Engineer

2L.3 PAINTING Portions of the dampers fabricated from ASTh A588 steel
shall be shop prIme painted

Shop prime painting shall be in accordance with the requirements of

Section IN
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Section ZM FORCED OXIDATION SYSTEM

214.1 GENERAL Lump own prices shall be included in the proposal for

furnishing and erecting an optional forced oxidation system The option
shall include all additional coats for adding forced oxidation to the

process discussion shall be provided as part of the proposal data
of the effects of forced oxidation on utilization of limestone system
operation performance and maintenance

The forced oxidation system shall include all oxidizing air blowers
piping tanks mixers valves and controls and accessories required for
complete system One of the blowers furnished shall be spare The
blowers shall be arranged in parallel discharging to common piping
system

Air from the blowers shall be discharged below the water level of the
flue gas scrubber system module reaction tanks and shall induce forcegi
oxidation within the scrubber system

Blowers shall be designed and constructed with adequate pressure and flow
capability to ensure that the scrubber modules can achieve the sulfite
oxidation value specified in Section ZR The oxidizing air blower system
shall include means of maintaining constant airflow to each module with
variations in tank level and with modules being placed into and taken out
of service

214.2 BLOWERS Blowers shall be double rotor type with timing gears
Blowers shall be designed for direct connection to electric motors
Vbelt driven or for connection to the motors through speed reduction
gears

Seismic design criteria for the oxidation system blowers shall be in ac
cordance with Classification EI Performance Level as defined in
Section 15

Constant speed performance curves based on the minimum normal and

maximum operating conditions shall be submitted Curves shall indicate
outlet pressure in psia as abscissa and input horsepower and capacity in
acfm at 14.7 psia 68 36 per cent relative humidity as ordinates

Predicted sound pressure levels for the blowerdrive assemblies shall be
submitted as part of the Proposal Data

234.2.1 Materials All materials shall be suitable for the service and

shall be equivalent to or shall exceed the strength and corrosion
erosion resistance of the following materials

Casing Cast iron

Rotors Cast iron or forged steel

Shafts Alloy steel

9255 WET SCRUBBER 62.0202
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211.2.2 Casings Inlet and outlet connections shall be flanged Flange
diameter and drilling shall conform to ANSt 125 pound

211.2.3 Rotors Rotors shall be machined and fitted to matching parts

Shafts shall be conservatively designed to transmit maximum power re
quired and to assure rigidity Shafts shall be machined and ground to

close tolerances and shall be tapered to permit easy removal of the seals
and bearings

Rotor assemblies shall be dynamically balanced

211.2.4 Seals Shafts shall be provided with labyrinth seals

211.25 Gears Timing and power transmission gears shall be of the wide
faced spur or helical type designed for pressurized oil lubrication

Nonpower driven rotors will not be acceptable

211.2.6 Bearings and Lubrication Pressure lubricated bearings with
15 year minimum life rated in accordance with AEBMA shall be furnished

211.2.7 Accessories Each blower shall be furnished with the following
accessories

211.2.1.1 Lube Oil Unit Each blower shall be furnished with an integral
lubricating oil package Each package shall be complete with single
watertooil heat exchanger full flow oil filter and oil pump Owner
furnished cooling water piping will be provided as specified in Sec
tion 211 Cooling water will be as specified in Section 2A The oil pump
shall be direct driven from the blower shaft The complete package shall
be factory wired assembled and mounted on the baseplate

211.2.7.2 Shaft Couplings Shaft couplings where used shall be mac
cordance with Section lB

211.2.7.3 Coupling Guards Shaft couplings shall be provided with safety
guards in accordance with Section lB

211.2.7.4 Belts and Sheaves All Vbelts including blower sheaves and
motor sheaves shall be furnished and mounted with provisions for ad
justing belt tension Belts and sheaves shall be of the he.aduty
type

211.2.7.5 Belt Guards All exposed rotating shafts flywheels sheaves
and belts shall be provided with guards Guards shall be in accordance
with 05111 requirements and shall totally enclose rotating parts to assure
personnel protection

211.2.7.6 Geared Sneed Reducers Geared speed reducers if used shall

be of the double helical gear precision type designed for high speed
operation low noise level and minimum power transmission losses It

shall conform to the latest standards of the AGM It shall be of the
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highest attainable reliability and shall not materially reduce the over
all reliability of the equipment

Speed reduction gears shall be of the herringbone opposed helical type

Gears and pinions shail be dynamically balanced after all machining

operations are completed During tests case vibration in the vicinity
of the bearings shall not exceed one mU peaktopeak at gear or pinion
rotational frequency

Bearings shail be of the antifriction type

The speed reducer housing shall be of cast iron or fabricated steel

construction and shall be horizontally split to provide access to all

bearings shafts and gearing

The speed reducer shall be lubricated by pressure spray system Shaft

seals shall be of the labyrinth type of nonsparking material and shall

be horizontally split to facilitate maintenance

2M.2.7.7 Intake Air FilterSilencers Each blower shall be provided
with an inlet filtersilencer of the dry type and conical shaped screen
ahead of the filter Filters shall be capable of removing 95 per cent of

all particles 10 microns and larger Filtersilencers shall be Burgess
Manning

Interconnecting piping between intake filtersilencers and blowers shall

be Type 304 stainless steel pipe

2M.2.7.8 Discharge Silencers Each blower shall be provided with

discharge silencer

Discharge silencers shall be BurgessManning or acceptable equal

ZM.Z.7.9 Expansion Joints Expansion joints shall be provided for each

blower inlet and discharge connection

2L2.7.lO Pressure Gages Pressure gages shall be furnished for measur

ing the discharge pressure of each blower Cages shall be in accordance

with Section 13

21.2.7.11 Flow Measurement and Control The system shall contain air
flow aieasuring devices and control valves to maintain constant airflow

to each module regardless of reaction tank level or operating status of

the module

211.2.7.12 Safety Valves Each blower shall be provided with safety

relief valve on the blower discharge The valve valve operator and

controller shall be remotely mounted to prevent vibration damage The

valve shall be mounted in an accessible location

211.2.7.12 Baseplate Each blower unit shall be furnished with base
plate Baseplates shall be in accordance with SectIon 13

9255 TJET SCRUBBER 62.0202
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214.3 PIPING AND VALVES The Owner will provide utility connections as

specified in Section 2i11

The Contractor shall provide all piping and valves required in accordance
with the requirements of Sections ZR and 21 respectively

All interconnecting and control piping which is necessary for operation
of each unit shall be provided complete with shutoff valves control

valves check valves strainers and fittings

All control air and seal water lines shalt be 1/4 inch minimum ASDi 388

drawn temper Type copper tubing All pressure sensing lines shall be

ASTM 213 Type 304 stainless steel

.4 CONTROLS complete control system shall be furnished for the

forced oxidation system as specified herein and in Section ZN All

panels control indicators indicating lights relays and other devices

required for complete and functioning control system shall be fur
nished except as specified herein All forced oxidation equipment shall

be remotely monitored and controlled from the scrubber control panel
Metalclad or metalenclosed switchgear will be furnished under separate
specifications

214.4 Blower Control Each blower shall be furnished with instrumen
tation and electrical accessory devices mounted and connected in NflIA 12

cabinet with drip shield All devices required locally for control of

the blower shall be interconnected within the control cabinet or con
nected to terminal blocks in the control cabinet for external connections

All interconnecting wiring between the control cabinet and the equipment
furnished as part of the blower unit shall be routed through galvanized
rigid steel conduit or liquidtight flexible conduit The length of

flexible conduit runs shall not exceed 18 inches Additional require-
ments for raceway and wiring shall be as specified in Section lB

All interconnecting tubing shall be run in neat manner to bulkhead

fittings for attachment of external lines All capillary tubing shall be

neatly run and suitably protected

214.4.1.1 Blower Shutdown Instrumentation and control devices shall be

provided as required to initiate shutdown of the blower and to identify
the abnormal condition initiating shutdown Instrumentation and control

devices for initiating shutdown shall be provided separate from devices

identifying the cause for shutdown

Form device contacts shall be provided to initiate shutdown and shall
each be wired to terminal blocks in the control cabinet for external

connection to the Owners switchgear trip circuit

9255 WET SCRUBBER 62.0202
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Following is typical list of abnormal conditions which night require
blower shutdown The Contractor shall determine the exact conditions
which require shutdown

Lube oil pressure low

Lube oil temperature high

Suction pressure high or low

Discharge air temperature high

In addition to the instrumentation and control devices sensing conditions
which require shutdown an emergency stop push button shall be provided
The push button shall be wired to terminal blocks in the control cabinet
for external connection to the Owners switchgear

White indicating lights with identifying nameplates shall be provided on
the front of the control cabinet to identify the device or the abnormal
condition which initiated blower shutdown reset push button shall be
provided to extinguish the indicating lights

If the blower must remain shut down for some period of time prior to

restarting time delay relays shall be mounted in the control cabinet and
connected to other devices or to terminal blocks as required

Instrumentation and electrical accessory devices shall be as specified in
Section lB

Speed reducers if furnished shall be provided with instrumentation
devices wired to terminal blocks in the local blower control cabinet
The instrumentation devices shall initiate blower shutdown and provide
identification for the following abnormal conditions

Lube oil level low

Lube oil presaure low

Lube oil temperature high

Suction pressure trip

214.5 HCY.IORS Motors shall be in accordance with the requirements of
Section 1E
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Section 2N CONTROLS AND IN5TRCfENTA.TION

25 GENERAL This section covers control and instruaentation equipment
requirements to be furnished by the Contractor for control of the scrub
ber modules the limestone slurry preparation system and all associated
control and instrumentation equipment for each system

Unless specified otherwise the control and instrumentation equipment
materials and accessories shall be in accordance with Sections 13 and
LB

Seismic design criteria for controls and Instrumentation equipment shall
be in accordance with Classification Bfl Performance Level as defined
in Section 15

25.2 CONTRACTORS SCOPE OF SUPPLY The Contractor shall furnish all
control and instrumentation devices required to monitor and control the
aforementioned systems and coordinate the operation of the systems with
the operation of the steam generator and the Owner coordinated control
system Equipment to be furnished shall include but not be limited to
the following

Scnbber ccntrol panel

Scrubber additive preparation control panel

Control system logic

Control system panel stations

Main control panel insert subpanel

Control valves

Control drives and connecting linkage

Transmitters

Controllers

Signal converters

flow measurement devices

Density measurement devices

pH measurement

Mdendj No
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Recorders

Indicators

Annunciators

Control system powr supplies logic cabinets prefabricated
cable and grounding provisions

.7tp_oj2tzusto Sperate Owner-furnished isolation dam_per
drives

Accessory items

Limit switches

Pressure switches

Temperature switches

Level switches

Solenoid valves

Pressure gages

Thermometers

Temperature detectors

Thermowells and test wells

Vibration transducer mounting provisions

flow indicators

flow switches

Valve positioners

Miscellaneous items

Support hardware for installation of control and

instrumentation equipment

Primary instrument piping including process con
nection shutoff valves instrument shutoff
valves and blowdown valves

Control and instrument air supply headers branch
air supply headers air supply tubing for pneu
matic devices air supply shut-off valves and air

supply regulators as required

No
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Pneumatic signal and interconnect ion tubing

Piping and tubing between equipment and panels

Local motor starters and associated control equip
ment where specified

For the base proposal modulating control equipment of the analog com
puting solidstate electronic type using modular construction shall be

provided The base proposal shall be for furnishing Bailey 7000 Series

equipmnent as manufactured by Bailey Controls Company Alternate pro
posals shall be provided for control system equipment manufactured by The

Forboro Company Spec 200 Series Westinghouse ELectric Corporation
7300 Series and Leeds Northrup Company DEB 300 Series The Owner
shall have the option of selecting any of the four modulating control

systems based upon compatibility with the main unit controls which will

be selected at later date

An alternate proposal may be submitted for modulating control systems of

the digital computing type Digital systems shall conform to all the

functional and equipment specifications herein stated for control systems
The proposal shall include complete information describing the proposed

systems proposal may be submitted for providing the Contractor

standard digital computing type system but alternate proposals shall also
be submitted for equipnnt manufactured by the suppliers specified for

analog computing type equipment and for Forney sgineering Company ECS

1200 equipment

The proposal shall state the latest date at which the selection may be

made

The Contractor shall provide control logic for all interlocking functions
and all motor control functions required for any equipment in the Con
tractors scope of supply and oz shs Owner-furnished isolation dampers

cSf1ett_%ciEnjk Logic systems may be electromechanical or
solidstate Solidstate logic shall be modular and shall be as de
scribed herein Electromechanical logic accessory items shall be as

specified in Section IL Solidstate prograable controllers shall be

as specified in this section Logic cabinets and connecting material
shall be as specified in this section

2Th OWNERFURNISHED EQUIPMENt The Owner will furnish the followiug

Enclosures as required for mounting equipment which can
function properly when installed remote from the process
Installation procedures shall be as specified in Section 3L
Ownerfurnished enclosures shall include bit not be limited

to enclosures for the following equipment

Pressure transmitters

flow transmitters

Pressure switches

4M dendum No
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Pressure gages
Signal converters

Pressure controllers
Flow controllers

Flue gas sulfur dioxide analyzers for input to the Contrac
tors slurry feed control loop The output signal from the

analyzers will be 420 mA do discussion of the method

recommended for measuring these parameters for input to the
control system shall be Included as part of the Proposal
Data

Isolation dapers and drives

2N FUNCTIONAL REQUIREMENTS Complete automatic electronic control of

the systems listed below with automatic/manual control supervision an
nunciation monitoring and verification of performance from the cot
responding control panels shall be furnished in accordance with the

following articles

ysten Control Panel

Limestone slurry Scrubber additive preparation
preparation control panel

Scrubber modules and

associated scrubber

process equipment Scrubber control panel

scrubber ndule monitoring and control subpanel for overall scrubber
module control shall be furnished for insertion under separate speciE
cations into the Owners main control panel Subpanels on the scrubber

control panel shall be furnished for monitoring and overall control of

the scrubber additive preparation system The subpanels shall be in

accordance with the article entitled CONTROL PANELS

Oontroi rt otzuss_t pe rate the Owaerfnnisbed s.alst LoB pmjr
rvss_sbafl_E oat..0 closure uPfl Oz loses2r_orf drives
Drives provi4ed terwjl en ac ordance th 1h rejuirements
of tide .7 .afJe..esze.ai1icationa

lfanual controls shall be independent of automatic controls such that
upon loss of the central control system each system can be operated
manually In sddition the loss of any single item of control equipment
shall not disable more than one scrubber module or system The control

system shall incorporate predetermined failure modes to the maximum
extent practical which shall result in failinplace or in safe shutdown
of associated process equipment in the event of control system failure

Mdend
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ZN 4.1 Scrubber Modules and Associated uipaent Control of the scrubber

modules forced oxidation system and other associated scrubber process
equipment shall be as follows

2N.4..l.l Scrubber No4ule Startup and Shutdown The control system .f or

placing module and its associated equipment in service shalt operate in

one of two nodes manual or semiautomatic In the manual mode the

module inlet and outlet dampers motor operated valves pumps and any
other associated equipment shall be opened or closed or started or

1FF 9255 WET SCRUBBER 52.0202
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stopped from individual switches or push buttons located on the scrubber
control panel In the semiautomatic mode module and all associated

equipment shall be automatically placed in or taken out of service wben
the module start or stop control switch or push button is actuated either
at the main control panel or the scrubber control panel Tn both the

manual and semiautomatic modes of operation proper interlocks shall be

provided to assure that the proper sequence of startup or shutdown
actions is followed

2N.4.1.2 Slurry Feed Control control system shall be furnished to

control the rate of slurry feed to each module to maintain its sulfur
dioxide removal rate and pE at preset constant values The controlling
elements shall be slurry pE and unit load signal

ZN.413 Slurrz $ZO Denslt1 Control t4Ø/t4tØ/6fffl$itj/U$cW4
U$ asuEI_wtsr_t.a each individual module shall be 4$itUiiØi used to

maintain per cent solids at preset constant values

2N.4.14 Mist Eliminator Spray Control control system shall be

furnished to control mist eliminator header pressure and flow and to

sequence mist eliminator sprays automatically as required to prevent
accumulation of scale deposits

2L4 US Forced Oxidation Control Manual and semiautomatic control of

the forced oxidation equipment shall be furnished Blowers control

valves and other associated equipment shall be individually controlled

in the manual mode Forced oxidation system startstop push buttons and

all required interlocks for semiautomatic control shall be furnished

2N.4.15 Soot Blowr Control control system shall be furnished to

sequence the reheat system soot blowers automatically to prevent the

accumulation of deposits on the reheat coils Local goot blower equip
ment shall be as specified in Section ZQ soot blower insert panel
shall be furnished on the scrubber control panel

ZN.4.1.7 Purge System Control manual control system shall be fur
nished to purge each scrubber module with ambient air All dampers
blowers and associated purge system equipment shall be individually
controlled from the scrubber control panel Additional controls shall he

provided for penetration seal air system if such system is required

2L4.1.8 ttnitorin3 and Recording Monitoring and recording devices

shall be furnished as required by the system design to monitor and

record system parameters Parameters to be monitored and recorded shall

include but not be limited to the following

Monitor Record

Flue gas temperatures

Inlet to modules

Outlet of modules

After reheaters

Negotiated Revision

9255 1ET SCRUBBER 52.0202
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Monitor Record Total ize

flue gas pressure

Inlet to modules

Outlet of modules
After reheaters

Mist eliminator differential

2res sure

Sulfur dioxide concentration

Total system inlet

Tots system outlet
Individual module outlet

Reaction tanks pH

Slurry density

Scrubber slurry
Limestone slurry

Flow

Makeup water

Sealwater
fist eliminator spray
Limestone feed

Reclaimed water

Limestone slurry tank levels

2N.4..1.9 Miscellaneous Functional Requirements All pumps motor oper
ated valves and other devices required to be placed in service or taken
out of service individually during startup shutdown or operation of the
scrubber modules and associated equipment shall be controlled from the
scrubber control panel furnished under these specifications

All instrumentation required for monitoring alarming and verification
of performance in order to assure reliable operation of the scrubber
modules and associated euipaent shall be located on the scrubber control
panel

The control philosophy shall be that of modular systeta in that the

complete individual scrubber modules shall be placed in and out of serv
ice from either the scrubber antrol panel or the Owners main control
panel when permitted by the mode selection of the appropriate control
subsystem Monitoring and control devices and/or insert panels as
applicable shall be acceptable to the Engineer These items shall be

fully described in the Proposal

Mdendum No
Negotiated Revision
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The system provided to control flue gas flow through the scrubber nodules
will be furnished by the Owner This system will be controlled by the

main control room operator The control damper drives provided by the

Contractor shell be coordinated with the Owners main unit modulating
control system

Tb.e Owner eae flow control rstem
tojre elude wisbdbocktesiow .aash
The tractsr shall provide all egr1pment necesear to interface the
Contractor-furnished scrubber sziystem with theLas lav control

Local Instrumentation shall be furnished where required for maintenance
and periodic inspection As minimtmi the Contractor shall provide
local instrumentation and test taps at all locations where pressure or

temperature process tap has been made with the exception of the draft
connections

description of the local Instrumentation and test tape shall be in
cluded as part of the Proposal Data

ZN.4.2 Limestone Slurry Preparation System Manual and semiautomatic
control of the limestone slurry preparation system shall be furnished
In the manual mode the individual feeders ball mills mixers pumps
control valves and other associated preparation system equipment shall
be ape rated from the scrubber additive preparation control panel Di the

semiautomatic mode the slurry preparation system shall be automaticafly
placed in or taken out of service when the start or stop control switch
or push button is actuated at the scrubber control panel or at the scrub
ber additive preparation control panel All interlocks required for

proper manual and semiautomatic operation shall be furnished

2N.4.3 Slurry Flushing Subsystems Piping valves classifiers and

pumps used in slurry service shall be automatically flushed with water
when taken out of service flushing system requirements are specified In

the section entitled PIPING Manual controls of flushing subsystems from
the associated system control panel shall be furnished in addition to

automatic controls

2N.5 CONTROL PANELS scrubber control panel shall be furnished for

the scrubber equipment for each generating unit scrubber additive

preparation control panel shall be furnished for each set of additive

preparation equipment common to tn generating units The control panels
will be installed in control rooms situated remote from the equipment

Each control panel shall be freestanding walkthrough type including
all required logic devices control devices indicating lights recorders
indicators and annunciators or complete control system Each panel
shall be of the semigraphic type providing display of applicable processes
on the upper sections of the panel sections The layout extent of

graphics and human engineering attributes of the control panels shall be

determined in design conferences after the award of contract All signals
to instrumentation located on each control panel and on the main control

panel shall be electronic

Mdendum No
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Each control panel will be installed in room conditioned for personnel
comfort However panel mounted items shall be designed to operate
satisfactorily in the event of cooling equipment failure with ambient
conditions of 125

Each panel shail be of onepiece construction Panel height shall be

90 inches and width shall be sufficient to permit installation of all

instruments and controls not less than 30 inches above the panel base
Panel depth shall not be less than feet Panel ends shall be formed by
bending the panel front face The panel and access doors shall be con
structed of steel plate not less than 1/8 inch thickness and reinforced
as required to assure true surfaces and adequate support for equipment
mounted on the panel LU instrument cutouts mounting studs and sup
port brackets shall be located accurately All welds on the exposed
panel surfaces shall be ground smooth Finished panel surfaces shall be

free from waves bellies or other imperfections

The control panels shall be shop painted and field touchup painted as

specified in Section iR Finish colors for the control panels will be

selected later by the Engineer

Access to the interior of each panel shall be provided by hinged doors
mounted on the ends of the control panel Panel doors shall be hinged
and shall have tunedback edges and additional bracing where required to

assure rigidity Hinges shall be of the piano or concealed type Boor
latches shall be of the threepoint type with key locks Neoprene door

gaskets shall be furnished and attached with oil resistant adhesive All
bulkhead connections to the panel shall be watertight

Instruments and devices shall be located on each panel so that an unobstnct-
ed walkway with minimum clearance of 24 inches is provided inside the

panel structure The arrangement and spacing of devices mounted on the

panel and inside the panel shall be acceptable to the Engineer

Each panel shall be provided with shipping skids constructed to furnish
attachment points for lifting slings at or beneath the panel base struc
ture Each shipping skid shall include two beams or timbers running
lengthwise beneath the panel base extending beyond the panel on both

ends The beams shall be sufficiently strong to support the panel while
it is being lifted by slings attached to the ends of the beams The

panel shall be bolted not lagged to the shipping skid

2N.5.1 Wiring All alarm contacts located within each panel shall be

wired to terminal blocks Thermocouple and other special circuits will
be fiald wired directly to instrument terminals without the use of terminal
blocks and panel wiring

Sufficient clearance shall be provided for all control and instrument

leads and all incoming and outgoing leads shall be connected to terminal

ripp 9255 WET SCRUBBER 62.0202
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blocks suitably located for connecting external circuits External cir
cuit entry into the panels shall be from the top The arrangement of
circuits on the terminal blocks shall be such that all connections for
one circuit plus any spare conductors shall be on adjacent terminals
An adequate raceway system shall be provided for all wiring including
external circuits Wiring to each control switch shall be individually
bundled and shall be installed with loop of sufficient length to allow
the switch to be removed from the panels without disconnecting the wiring

Righ impedance circuits and low signal level circuits shall be connected
using shielded or coaxial cable suitable for the service

Any errors in electrical connections or of terminal markings shall be
corrected in the field at the expense of the Contractor

2L5 Nameplates Nameplates shall be furnished on all panel faces for
all instruments and devices mounted on the panel faces except where the
instruments or devices are themselves provided with service engraving
Plastic nameplates shall be furnished for all devices located inside each
panel and for all devices projecting through the panel Nameplates shall
be engraved with legends as directed by the Engineer

2N.5.3 Power Supply Power supply to each control panel will be 120

volts singlephase 60 hartz Circuits will be designated for controls
and instrumentation Each ac control bus in the panel shall be provided
with an alarm relay to monitor control power The relay shall have
minimum of two normally open and two normally closed contacts wired to

terminal block for remote use Additional circuits will be provided for
panel interior lighting system of convenience outlets and if re
quired panel pressurizing blower The panel interior shall be illumi
nated with twolamp 430 mA rapid start fluorescent strip fixtures
installed in continuous row along the top of the panel All required
light switches shall be provided inside the panel third circuit will
be provided for annunciator equipment

Power circuits to each transmitter recorder controller and to the

annunciator shall be separately fused Fusing integral to the equipment
will be considered adequate

2N.5.4 Annunciators Each annunciator shall have station for each

alarm input plus minim of 25 per cent spare stations Sufficient
stations shall be furnished for annunciation such that the items of

equipment that fail can be easily identified Each station shall have
backlighted window approximately inches high by inches wide with an

engraved legend acceptable to the Engineer Mach unit shall be complete
with acknowledge reset and test push buttons and audible device

An adjustable time delay relay shall be incorporated in the annunciator
audible device circuit to cause automatic silencing of the device after

ftP 9255 WET SCRUBBER 62.02023
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manually selected time period The annunciator stations shall however
remain lighted untiL the trouble is cleared The annunciator shall be
solidstate type suitable for 125 volt do power supply with not less
than 125 volts dc applied to the trouble contacts The annunciator alarm
contacts shall be designed to accept either normally open or normally
closed trouble contacts by simple field adjusthent The annunciator
shall include one electrically isolated contact per window for remote an
nunciation These auxiliary contacts shall be wired to terminal blocks
for external connection and con alarm contact shall be provided for

connection to single annunciator point of the Owners reite annuncia
tion system The auxiliary contact action shall follow that of the field

contact The auxiliary contacts shall be reset by the acknowledge push
button

The annunciator shall be Model AN3 100 as manufactured by Rochester
Instrumant Systems Incorporated based upon consistency with other plant
annunciators The annunciator shall have the following features1

Sequence

ISA Sequence R12 single input
ISA Sequence Y3A multiple input

Positive oriented logic

Rochester suffix FEll auxiliary contact per window

125 volt dc power supply for trouble contacts

Two lamps per indicating window

The annunciator alarm contacts shall be designed to accept field contacts
that close on alarm condition Contacts which open on alarm condition
shall not be used

The power supplies of each subsystem shall 2rovide isolation frbe
zolt_dI ocr .oBr.2.e_aEd_sal be fused separately to permit isola

tion of subsystem for maintenance or troubleshooting An alarm con
tact shall be provided to close upon loss of power to the annunciation

system for use in the Owners remote annunciation system

The annunciator shall include ground detection system which covers both

logic and the trouble contacts Any ground sensed shall be alarmed on

the window of the last row and last column

The annunciator acknowledge reset and test push buttons shall be cover

mounted on its associated control panel The following devices shall be

mounted and wired inside the enclosure

Annunciator audible device

Fuses and fuse holders for annunciator power supply system

thdend No
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Fuse and fuse holder for the audible device

Terminal blocks for connections to all external circuits

ill necessary actuating devices and relays shall be furnished to provide
annunciation as determined by the Engineer after consideration of the
Contractors design

Separate lamp matrices shall be provided on the scrubber control panel
for each module or module subsystem The final arrangement of lamp
matrices shall be acceptable to the Engineer

ZN 5.5 Control Switches Control switches shall be furnished and in
stalled for all motor control other than motor operated valves and dampers
Control switches shall be momentary contact spring return to normal
vertical position

Each control switch shafl be installed so that the handle is turned
clockwise to the START position and counterclockwise to the STOP posi
tion The handle shall be vertical where AUTO or STANDBY positions are

required pull to lock feature shall be furnished on all AUTO start or
STANDBY start type control switches

Red targets shall be furnished for the START positions on the escutcheons
and green targets shall be furnished for the STOP positions

Red lights shall be installed above and on the right of the switches and
shall indicate that equipment is running Green lights shall be in
stalled above and on the left of the switches and shall indicate that

equipment is not running White lights shall be installed directly above
the switch and shall indicate that equipment is not operating properly or
that motor has tripped

Valve and damper control shall be by either toggle switches or selector
switches Each switch shall be installed so that the handle is tuned
clockwise to the OPEN position and counterclockwise to the CLOSE posi
tion The handle shall be vertical where AUTO positions are required
Red lights shall be installed above and on the right of the switches and

shall indicate when the valve or damper is in the intermediate or open
position Green lights shall be installed above and on the left of the
switches and shall indicate when the valve or damper is in the intermedi-
ate or closed position Valve and damper position indicating light
circuits shall be provided with flashers to indicate direction of valve
or damper travel by flashing the appropriate indicating light

All escutcheon engravings and location of all switches and indicating
lights on the scrubber control panel shall be subject to acceptance by
the Engineer

9255 WET SCRUBBER 62.02021
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ZN.5.6 Subpanels Subpanels insert panels shall be furnished for the
scrubber control panel as required and for insertion into the remote main
control panel in accordance with the following requirements The sub
panels will be located in an airconditioned environment The subpanels
shall be provided with semigraphic display for status indication

Each graphic display shall consist of subpanel section using 3/3 inch

colored Lynnply Formica Kydex or other acceptable engraving stock in
the display and having status indicating lights adjacent to each display
function which shall be lighted as each function is performed The color

coding of the base panel symbols and lines will be furnished later by
the Engineer

The subpanels shall be constructed of minimum of 1/8 inch thick steel

plate The edges of the plate shall be machined with 45 degree chamfer
to onehalf the thickness of the plate All cutouts and devices shall be

accurately located All attachments to the plates shall be made by
welding to the backside of the plate

Scrubber control panel subpanels shall be fastened to the control panel
by means of threaded studs spot welded to the rear side of the plate
Welding flashing shall be removed so that the subpanels lie flat and
snugly upon the control panel surface

The front surfaces of the subpanels shall be shop painted as specified in
Section 1H Finish colors will be selected later by the Engineer

All electrical devices mounted on subpanels shall be wired to terminal
strips mounted on brackets on the rear of the subpanels Indicating
lights shall be wired using 1.6 AWG wire size All other devices shall be
wired using 16 AWG wire size Wiring shall be installed using stranded
switchboard wire IlL Type 315 600 volts Wiring to each subpanel on the

scrubber control panel shall be individually bundled and shall be installed
with loop of sufficient length to allow the subpanel to be removed from
the control panel for maintenance without disconnecting the wiring

The monitoring and control subpanel for insertion on the Owners main
control panel shall be furnished prewired to multipin connector for

connection to prefabricated cable The mating plug shall be provided
as part of the cable and shall have clamp which grips the cable

jacket not the conductors

The prefabricated cable shall be prefabricated on one end only and shall
be provided with shielding as required The proposal shall be based on
providing 500 feet of prefabricated cable and shall include unit adjust
ment price for addition or deduction to the 500 foot length

2N..5.7 Equipment Power Receptacle Duplex receptacles with box and

cover plate shall be furnished within each control panel as required to

provide power conveniently for maintenance The receptacle shall be

Wubbell Model 5362
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2N.6 CONTROL VALVES Control valves shall be furnished in accordance
with the requirements of Section 21 VALVES

2N CONTROL DRIVES AND CONNECTING LINKAGE Electric control drives
complete with all required accessory equipment shall be furnished as

required for any control dampers Lr_oshrj2ntractor_fljnished eqippent
rejulrin1 actuation rlvss Ope rating torques and speed saLT be no
less at the driven shaft than 150 per cent of the maximum full load torque
of the driven equipment Drives shall be suitable for operation over the

range of ambient temperatures specified in Section 2A

Drive gearing shall be enclosed in oil tight housings and drive belts and
ball screws shall be enclosed in protective guards or dusttight enclo
sures Control drive installations shall be such that the appearance is

acceptable to the Construction Manager and satisfactory access to equip
ment is maintained

Control drive units shall be designed for direct manual control inde
pendent of the automatic control system Manual control shall be by
means of increasedecrease push buttons or switches on the panel selector
stations Manual operators shall consist of handwheels or cranks operat
ing on speed reduction mechanism with provisions for manual release of
brake mechanisms

Linkage for control drives shall consist of driving and driven levers and
ballandsocket type connecting links

All control drive units shall be designed to lock into position upon loss
of control signal so that no process upset occurs

2N 71 Modulating Drives Drives for dampers and other devices which
must be modulated during operation shall be of the modulating electric

type AU drives shall be electronically position controlled The

control systems shall produce electric drive position demand signals
Control drives shall be compatible with these signals and shall provide
position feedback signals as required by the control systems Each drive
shall be furnished with four limit switches adjustable over the full

travel of the drive These limit switches shall be wired to terminal
blocks and shall be available for use by the Owner All por switching
equipment and electronic equipment required for operation of the drives
shall be provided installed in separate NfA 12 cabinets for installation
in appropriate scrubber areas separate from the actuators themselves

Drives shall be furnished complete with all required mounting bases
connecting linkage and accessories required for operation Drives shall

be equipped with housings suitable for the operating environment All

damper drives shall be equipped with space heaters complete with ther
mostatic control

The bidder proposal shall be based on Bailey Controls Company control
drives as specified in Article 2L2

Mdend No
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Control drives shall utilize the Owners 480 volt or 208 volt1 phase
auxiliary power source described in Section lB

ZN.7.2 Onoff or Jogging Drives Drives for isolating dampers or other
driven devices not requiring modulation shall be of the onoff or jogging
type

Each electric motor drive shall be equipped with 460 volt 60 hertz
phase motor Each drive shall be equipped with four limit switches

adjustable aver the Lull travel of the drive Position feedback trans
mitters shall be furnished where required by the drive control system
Limit switches and position transmitters shall be wired to terminal
blocks and shail be available for use by the Owner1

Drives shall be furnished complete with all required connecting linkage
and accessories required for operation

The drives shall be in accordance with the applicable requirements of

Section iF

Control drives shall utilize the Owners 480 volt phase auxiliary
power source described in Section 123

2L8 TRANSHITrERS Transmitters shall be of the electronic type and

furnished as required by the design of the control and instrument systems
furnished Transmitters shall be as manufactured by Rosemount tnc or

acceptable equal Transmitters shall be equipped with mounting brackets
suitable for attachment to mounting rack structure by bolting or welding

The transmitter system pressure ratings and description of all trans
mitter temperature characteristics shall be provided as part of the

Proposal Data1

All transmitters shall be connected to their systems by use of piping
and any flexible connectors required by the transmitter design shall be
furnished All connections for primary piping shall be provided with NPT
female threaded connections not smaller than 1/4 inch All connections
for electric wiring shall be provided with holes or knockouts for elec
trical conduit connections not smaller than 1/2 inch nominal size
Electrical connections to locally mounted transmitters will normally use

short length of flexible conduit

The signal output for electronic transmitters shall be 420 mA de

2L9 LOCAL CORTROLLERS Local controllers shall be furnished as re
quired by the Contractors design Controllers shall be mounted in dust
tight and weatherproof cases having windows for observation of pressure
gages Pneumatic controllers shall be equipped with gages to indicate
the values of the supply and control pressures Controllers shall have

9255 WET SCRUBBER 62.02021
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adjustable set point and proportional band Reset action shall be pro
vided and all required equipment shall be mounted inside the controller
case Reset action shall be adjustable Ranges of controller adjust
ments shall be not less than the following

Set point 0-400 per cent of range

Gain 0.01 10

Reset 160 repeats per minute

In special circumstances other ranges of adjustment may be required

All pneumatic controllers shall be equipped with booster relays mounted
within the controller cases All pneumatic controllers shalt be equipped
with reducing valves and filter regulators for their air supplies If
the controller is yoke mounted on the valve the air supply reducing
valve and filter shall also be mounted on the valve and may be used to

supply all of the control air requirements of the controller and valve
positioner

2N.9.1 Liquid Level Controllers Each nonslurry liquid level controller
shall consist of pneumatic controller mechanism integrally mounted with
an external type float cage The float shall be of the displacement type
approximately 14 inches long and shall be constructed of stainless steel
The float movement shall be transmitted to the pilot mechanism by
torque device incorporating positive seal between the float cage in
terior and the controller mechanism without the use of stuffing boxes

All float cages shall be of fabricated steel construction with 150 psi
design pressure Orifices to prevent surging shall be provided in the

lower float cage or for the lower float cage connection

gage glass and gage shutoff valve shall be furnished installed di
rectly on the float cage of each level controller Gage glasses and gage
valves shall be as follows

Float Cage

Design Pressure ge Glasses Gage Valves

150 psi 3/4 Inch OD red backed 600 pound forged

pyrex tubular type carbon steel ball

check type

300 or Fist glass reflex type 600 pound forged

600 psi with union end connec- carbon steel ball

tions check type

For slurry level control the manufacturer shall propose his standard
slurry level controller
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ZN.9.2 Pressure Controllers Each pressure controller shall consist of

pneumatic mechanism containing bellows or bourdon tube type pressure
sensing element built as an Integral part of the assembly Unless other
wise specified pressure sensing elements shall be as follows

Maximum Controlled Pressure Pressure Element Construction

30 inches Hg vac to 15 psi NiSpan bellows

16 psi to 500 psi Bronze bourdon tube

501 psi and greater Chromium alloy steel bourdon
tube

2N.93 Temperature Controllers Each temperature controller shall
consist of pneumatic controller mechaisn containing temperature
sensing element built as an integral part of the assembly The temper
ature element shall be of either the mercury actuated or gas filled type
and provided with temperature bulb and Type 304 stainless steel
separable socket for installation in the controlled temperature pipelines

length of temperature compensated armored capillary tubing shall be
furnished interconnecting the temperature bulb and the pilot Twenty
feet of capillary tubing shall be furnished unless otherwise specified

All temperature controllers shall include proportional and reset action
and temperature Indicator unless otherwise specified Temperature
indicators shall have pointers indicating set point and controlled tempera
ture

ZN 10 SIGNAL CONVERTERS Electric.-topnemnatic signal converters shall
be furnished as required These shall be of design suitable for opera
tion in the conditions described in Section IA Converter output signal
shall be 315 psi An air supply filter regulator equipped with pres
sure gage shall be supplied with each converter

Electronic trip devices voltage to current current to voltage or any
other electronic signal converter of this type shall be as manufactured
by Rochester Instrument Systems Inc or acceptable equal

2N.1l FLOW IEASUREMENT IIEVICES Plow measurements of clear fluids shall
be made tiiing orifice plates venturi tubes or rotameters as required by
the Contractors design.

Slurry flow measurements shall be made using magnetic flowmeters as
manufactured by The Fozboro Company or acceptable ecrual

2N.12 DENSiTY MEASUREMENT DEVICES Density measurement devices shall be
furnished as required by the scrubber manufacturers design The density
measurement devices shall be gamma source and detection units complete
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with separately mounted electronic units The electronic units shall
include local indicating lights and relays for use with the Owners
remote alarm system

The equipment shall be as manufactured by Texas Nuclear KayRay Inc or
acceptable equal

2L13 MEASUREMENT Recorders monitors and pH cells shall be fur
nished complete inumber and location as required by the scrubber manu
facturers design Adequate redundancy for reliable operation and suf
ficient retransmission capability for control and monitoring shall be
provided The pH cell assemblies shall be designed for operation with
minimum of operator attention and cleaning The pH equipment manufac
turer and model numbers shall be subject to acceptance by the Engineer
The pH cells shall be located in auxiliary measuring vessels which can be
isolated Each cell shall be equipped with ultrasonic cleaning devices
The pH sensors shall be dip type

2N.14 RECORDERS Strip chart recorders as required for monitoring the
systems shal be furnished by the Contractor Recorders shall have

inch wide charts and one inch per hour chart speeds unless otherwise
specified1 and shall be designed to accept the range of control signalsused Recorders shall be Taylor Series 1330.1 by recorders An

indicating scale graduated in terms of the measured variable shall be
provided for each pen mechanism and shall be provided with pointer
permitting convenient viewing at distances up to 10 feet The charts
shall be driven by an synchronous clock motors Each recorder shall be
provided with phenolic nameplate mounted in the window which states the
quantities measured color of records ranges of measured values and
chart miltipliers Recorders shall be provided with connectors and
prefabricated cables Taylor Part No 1030FX111100 for all power and
signal wiring between the panel mounted recorder and the analog control
logic cabinet for-signal cables and panel power strip for power cables
Cables shall meet the flame test requirements in Section lB

Chart and scale ranges for all recorders shall be as selected by the

Engineer and any extra charges for special chart and scale ranges shall
be included in the lump sum price All recorder charts shall indicate
time of day and shall have graduations which are essentially linear The
use of square root charts for flow measurements will not be accepted
Each recorder shall be provided with one year supply of charts and ink
Each chart recorder shall be equipped with rubber stamp and stamp pad

giving the essential data described for each recorder nameplate

Recorder cases shall be equipped with diecast doors Doors shall be

gasketed to prevent entry of dust Internal parts shall be made ac
cessible for maintenance Mounting subassemblies on hinges within the

cases is preferred
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Printing recorders if required shall be Leeds Northrup Speedoinz
or acceptable equal Chart speed shall be one inch per hour The
recorders shall have internal illumination chart motor switch chart
tearoff device identification labels at the front and rear of the case
and on the recorder and legend plates behind the glass on the door

2N 15 VERTICAL INDICATORS Vertical indicators shall be Hays Republic
Type 5A or acceptable equal furnished with internal Illumination and
an internal or rear zero adjustment

211 16 ACCESSORY IT1S Limit switches pressure switches temperature
switches level switches solenoid valves pressure gages thermometers
temperature detectors thermowells test wells and vibration transducer
mountings shall be provided as required and shall conform to the require
ments of Section 13

Other accessory items shall be provided as specified herein

211.16.1 flow Indicators Local flow indicators shall be provided as

required by the scrubber manufacturer design Flow indicators shall be
as manufactured by Fischer and Porter Schutte and Koerting Wallace
Tiernan or acceptable equal

211 16 flow Switches flow switches shall be provided as required by-

the Contractors design Flow switches for clear fluids shall be of the
indicating type as manufactured by Universal Filters Inc or acceptable
equal

flow switches for slurry flows shall incorporate magnetic flowteters and

electronic trips as specified herein in the articles entitled SIGNAL
CONVERTERS and FLOW MEASUREMENT DEVICES

211.16.3 Valve Positioners All valve positioners shall be as menufac
tured by kLØØ Eaily Controls Company or acceptable equal

211.17 NISCELLASEOUS ITZM.S Miscellaneous items shall be provided in
accordance with the following requirements

211.17.1 Support Hardware All brackets stands supports and other
miscellaneous hardware required for mounting devices shall be provided

ZN.17.2 Control and Instrument Piping Control and instrument piping
shall be in accordance with the requirements of Sections ZR and 3F

211.18 PROCRAMMBLE CONTROLLER If the Contractors standard design
includes programmable contriller PC it shall be in accordance with
the requirements of this article The prograinable controller shall
receive status intelligence perform logic functions issue control com
mands and provide alarms and status information for the system described
in these specifications

Negotiated Revision
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The progranmiable controller equipment shall consist of solidstate
control system which has user programmable memory for storage of in
structions to implement specific functions such as input/output control
boolian logic timing counting arithmetics and data manipulation The
PC equipment shall be purposely designed as an industrial control system
which can perform functions equivalent to relay panel or wired solid
state logic system The PC equipment may also perform additional func
tions such as modulating control of valves and dampers The PC equipment
shall consist of central processors input/output interfaces memory
power supplier programing device and tape cassette unit for stor
ing and rapidly loading programs All PC equipment shall be capable of

operation in ambient temperatures of to 55 and per cent to 95 per
cent relative humidity noncondensing without fans or other cooling
equipment

The PC shall have the following basic features

Memory retention without external power

Pragrammable by the use of ladder diagrams

Continuous monitoring of program execution

Predetermined failure mode

Ease of maintenance

The base proposal shall be for providing the Contractors standard

system The controller manufacturer and model shall be stated in the

proposal Alternate proposals shall be provided for control systems
based on Square Company Class 8881 AllenBradley Company Model PLC
Strutbers Dunn Co Director 4001 and Forney Engineering Company APS1000
controllers

The Owner shall have the option of selecting any of the five prograusnable
controller systems based on compatibility with other plant control systems
which will be selected at later date The proposal shall state the

latest date at which the selection may be made

The programmable controller equipment shall be fully compatible with
other Contractorfurnished equipment and the Contractor shall be fully
responsible for assuring that overall control system operation meets the
intent of these specifications The Contractor shall be responsible for

any changes in programmable controller equipment which are required
because of defective equipment incorrect internal connections or incor
rect selections of equipment
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Unless specifically stated otherwise codes and standards shall conform
to the latest applicable standards of NfA ASME ISA ANSI IEEE En
and SARA as to ratings construction and operation Any conflict be
tween standards shall be referred to the Engineer who will determine
which standard shall govern

2N.lB.1 Central Processing Unit CPU The central processing unit
shall be of solidstate design on modular printed circuit boards The
CPU shall contain an access port used for entering instructions and data
or monitoring previously entered information. The CPU shall be capable
of interfacing with another programmable controller computer1 or printer
in accordance with E.I.A Specification RS232C or 20 milliampere
current loop interface using an ASCII serial code The CPU shall provide
internal fault analysis with predetermined failure mode in the event of

fault Au external contact output shall indicate processor fault

2N.l8.2 Memory The programmable controller memory shall be user pro
grammable and changeable Memory shall be easily field expandable and

field replaceable in standard increments without rewiring or use of

special tools The PC shall be initially provided with sufficient memory
to fulfill all the system requirements plus reserve of 20 per cent
The memory shall be capable of being expanded to at least 50 per cent

greater than the amount initially furnished The programs in wemory
shall be retained upon complete system power loss If batteries are

required to support the memory upon loss of power they Shall be capable
of supporting the memory for minimum of months without application of

ac power Batteries may be either rechargeable or nonrechargeabje and
their usable life shall exceed years Loss of battery indication on
the front of the processor shall indicate that batteries must be replaced
within one week

2N.18.3 Inouts and Outputs Inputs and outputs shall be electrically
isolated from the processor and shall meet the requirements of ANSI
Standard C37.90a1974 for surge withstand capability Remote inputt
output racks shall be used to reduce field wiring where economically
feasible

All required peripheral equipment for signal conditioning impedance

matching balancing etc shall be provided by the Contractor

The PC shall be capable of accepting 120 volt ac or 125 volt dc inputs
The Contractor shall supply all interrogation voltage sources for contact
inputs Input cards for contact inputs shall have visible indications of

the status of each input Each input shall be separately fused

Contact outputs shall be capable of switching 10 amperes at 120 volts ac

or ampere at 125 volts dc Should external relay buffering of control
outputs be necessary these relays shall be located adjacent to the

output terminal blocks Status lights shall be provided for each output
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The programmable controller shall be capable of accepting and outputting
analog signal ranges of to 20 mA to volts dc and to 10 volts de
The input analog to digital converters and the output digital to analog
converters shall have an absolute accuracy of 0.1 per cent of full scale
of signal

fll input and output wiring to the process equipment shall be field ter
minated on terminal strips These terminal strips sized for 12 AWG
wire shall be located in separate termination cabinets separate
common terminal shall be provided for each input and output Wiring ex
ternal to these terminal strips will be performed under separate speci
fications The signals shall be connected to the input/output cards
through Contractorfurnisheil prefabricated cables that shall have pin and
socket connectors on both ends All inputs and outputs to the control
panel equipment shall be interconnected through Contractorfurnished pre
fabricated cables that shall have pin and socket connectors on both ends
The base bid shall include 100 feet of prefabricated cable between each
termination cabmnat and its associated CPU The proposal shall include

unit adjustment price for addition to and deduction from the 100 foot
lengths

At least 20 per cent spare input/output card slots terminal blocks and

prefabricated cable conductors shall be provided

2N 18.4 Power Snpplies The programmable controller equipment shall
operate froiT20 volFic 60 hertz singlephase power provided by the
Owner All power supply equipment required to rectify transform or
otherwise condition the Owners 120 volt ac grounded power sources for
use by the control system shall be furnished by the Contractor The
Contractors power distribution shall be such that any single circuit
will require no more than 20 amperes All dc power supplies used in the
Contractors system including any supplies for contact interrogation and

display shall be furnished as duplicate pairs of supplies Each supply
in each pair of supplies shall be sized to carry 100 per cent load Each
pair of supplies shall be diode auctioneered and fused to common bus
The power supply systems shall be designed so that the system will main
tain its normal operation during temporary loss and subsequent restora
tion of ac power during period of 20 milliseconds or less Power
losses in excess of 20 milliseconds shall be detected and the controller
program brought to an orderly halt with control signal outputs left in

predetermined status The failure of any power supply or any common bus
within the system shall cause an alarm output contact to close

Terminal blocks sized for 10 AWO wire shall be provided for input power
termination The Contractors system shall be equipped with fuses to

protect power sources and equipment from damage caused by failed comnpo
nents
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2N 18.5 ytem Grounding The programmable controller shall be designed
for grounding to the power station ground grid at various connection
points Insulated ground conductors from the ground grid will be fur
nished to each Contractorfurnished cabinet Each cabinet shall be

provided with suitable termination point to provide the required cab
inet ground

Suitable terminals and supports for grounding shields on input/output
signal cables shall be provided as required These terminal block con
nections shall be located with the other terminals and shall be inte
grally wired to the cabinet ground bus

Terminations for power grounds shall be separate and isolated from termi
uat ions for cabinet grounds 1tkez Z1S5_nZr_oBtzuStsailj
jeZeEty_$LojPe_nSr.ahallthez rejiire 1round inj for .ar2nFssn
operation

At least 600 volt isolation shall be provided between each power ground
and cabinet ground

2N.18.6 Cabinet Fabrication All programmable controller cabinets shall
be constructed using minieum of 10 gage steel plate The cabinets
shall be reinforced as required to ensure true surfaces and adequate
support for equipuent mounted therein The cabinets shall be of adequate
strength to support mounted equipment during shipping and to support the

weight of personnel standing on top of the panels

All mounting studs and support brackets shall be accurately located All
welds on exposed surfaces shall be ground smooth Finished cabinet
surfaces shall be free from waves bellies or other imperfections
Unless specified otherwise cabinet doors shall be hinged and shall have
turnedback edges and additional bracing where required to ensure rigid
ity Hinges shall be of the concealed type pinned for quick removal

toor latches shall he of the threepoint type with integral key locks

The key locks shall accept both an individual key for the specific lock
and master key which fits all locks

For each lock on each cabinet four individual keys shall be furnished and
for each cabinet two master keys shall be furnished

The equipment enclosures shall be consistent with standard electronic

equipment industry packaging criteria No fans or other ventilation
devices shall be permitted

Each cabinet shall be supplied with removable eyebolts suitably located
in each corner of the cabinet top to facilitate field handling

Mdendun No
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fiJl cabinets located remote from the control roocs shall be furnished in

NfA enclosures

2N 18.7 grammiug Equipment progrtmner panel shall be furnished
This panel shall use Łathoda ray tube CRT display with an integral
keyboard to enter modify and verify programs in the programmable con
troller The CRT shall also be capable of being utilized as diagnostic

Mdend No
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device It shall show the status of all inputs outputs internal relay
equivalents timers and counters The pane shall provide the capabil
ity of forcing inputs outputs and internal relay equivalents to either
an on or off state The system shall provide capability of program
modifications without shutting down the programmable controller

cassette tape program loader or equivalent device shall be furnished
for generating offline program storage and for rapid reinsertion of

programs The Contractor shall provide two sets of cassette tapes which
contain the final user programs

ZN 18.8 Programming Software for the programmable controller shall be

derived from relay logic format The Contractor shall develop tested
software for the system according to the requirements of these speci
fications and to meet the requirements for proper equipment control
Counter and timer functions shall be Implemented in software The pro
grannable controller shall be capable of recompiling the existing sot

are when changes are required in the programs to prevent gaps in memory
usage and allow insertion of instructions

The Contractor shall provide programming training for two of the Owners
engineers The bidders proposal shall describe the type and duration of

training to be provided

ZN.18.9 Failsafe Protection In the event of power failure or mal
function of components in the controller control signal outputs shall be

commanded to defined status to be defined by the Engineer via safe
guard circuitry thereby ttLL1 r1est.a operating equipment

....8....P.t

gee ad status Operator initiation shall be required to restart the

system

2W 18.10 Maintainability All PC equipment shall be designed for ease

of maintenance There shall be visual indicators provided at major diag
nostic points to facilitate troubleshooting Software diagnostic pro
grams shall be provided There shall be no requirements to shut down the

system to replace noncritical components such as input/output modules
The Contractor shall provide description of all maintenance services
which are included with the equipment The Contractor shall provide
maintenance training for two of the Owners instrument technicians The

bidders proposal shall describe the type and duration of training to be

provided

ZN.18.11 Testing All programmable controller equipment shall undergo
testing by the Contractor These tests shall include individual compo
nent tests prior to system assembly system tests prior to shipment and

system tests at the jobsite Testing shall be performed as described in

Section lB and herein Reports shall be submitted to the Engineer

All system components shall be tested prior to integration into the

system During these tests the equipment shall be powered and the

system voltage shall be cycled between rated device limits minimum of

Mcjandum No
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once every 24 hours The tests shall terminate when the equipment has
accumulated 120 consecutive hours of malfunction free operation

The complete programmable controller system shall be assembled in the
Contractors factory and functionally tested for circuit continuity
correct program function and correct system response to power supplyfailure and equipment malfunctions This test shall include the fol
lowing

demonstration of the proper functioning of all hardware

demonstration of the proper functioning of all Contractor
supplied software

pointbypoint exercising of each input and output

demonstration of all man/machine functions

All input simulation equipment and output monitoring equipment shall be
furnished by the Contractor The Project Manager shall be given an
opportunity to witness this test which shall be performed on date
mutually agreeable to all parties

The system shall be tested at the jobsite after complete system instal
lation All system factory tests shall be repeated subject to any limi
tations imposed by the controlled equipment

2N.l8.12 Bocumentation The Contractor shall furnish complete final
documentation containing information necessary for efficient ins talla
tion operation maintenance and troubleshooting of equipment furnished
under these specifications Electrical schematics of all cards and units
within the equipment furnished shall be furnished along with pointto
point wiring diagrams All software programs shall be described usingflow charts or ladder diagrams accompanied by written description The
Contractor shall provide completed input/output lists giving internal
usage information

214.18.13 pre Parts Each bidder shall submit list of recommended
spare parts along with the pricing of these parts in his proposal

2N.18.14 Nameplates Nameplates shall be provided on each enclosure
Nameplate legends will be determined later by the Engineer

214.19 ELECTRONIC CONTROL COMPONENTS All electronic control components
shall be manufactured using solidstate semiconductor techniques exclu
sively Components shall be modular in construction and shall be stand
ard interchangeable assemblies Use of electrolytic capacitors in sys
tems components shall be mininized as much as is practical Control
system constants such as gain integral and derivative shall be adjust
able without removing modules from service and shall have calibrated
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scales Logic cards shall have an external and easily observed i.ndica
tion of the logic status

2N.20 PANEL MOUNTED SELECTOR STATIONS AND MANUAL STATIONS For bidding
purposes selector station shall be furnished for each final drive
element In addition higher level select or stations shall be furnished
as required by the detailed description of the control systems and as

required to complete the functional control systems Proprietary higher
level stations incorporating multiple system functions on coon sta
tion such as scrubber master are acceptable Selector stations shall
be the automatic balance type which permits bidirectional bumpless trans
fer between automatic and manual without manual null adjustment
transfer knob lever or push buttons shall be provided to shift between
manual and automatic control Selector stations and systems shall be

designed to permit removal of station for maintenance with no system
tipset or disturbance Removal of station which is on automatic shall

reject affected control loops to manual control

Manual control from selector stations controlling final drives shall

provide signal which is independent of the operation of controllers
amplifiers and control system power supply availability Power supplies
furnished for manual control shall conform to the requirements of Sec
tion 13

Indicator scales shall be graduated to read directly itt the measured
units unless otherwise noted The equipment for each selector station
shall be assembled on common mounting plate or housing for single hole
mounting in the assocjated control panel Modular type selector stations
will be acceptable Control knobs levers and indicating scales shall

have descriptive legends and the mounting plate or housing shall carry
service engraving acceptable to the Engineer

Selector stations for control of multiple process equipment shall be

equipped with bias adjustments Stations requiring set points shall be

supplied with set point adjustment knobs

Manual stations shall be similar in size operation appearance and

mounting characteristics to the selector stations already described but
shall not include the transfer provisions

Selector stations and manual stations shall be connected to the system
logic cabinets by means of prefabricated cables equipped with plugs on
both ends

2N.21 CONTROL SYSTEM LOGIC CABINETS All electronic control system
logic electromechanical logic power supplies and other system com
ponents shall be rack mounted and wired in logic cabinets Preferred

height of the cabinets is 90 inches and the preferred depth is 24 inches
Cabinets shall be equipped with front and rear access doors Doors shall
be full height not more than 24 Inches wide Ventilation blowers shall
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be furnished as required by equipment design and shall be soundproofed to

the maximum feasible extent Cabinets shall be designed for grounded
installation on the building structure Any isolation from the building
ground which is required by equipment design shall be provided internal
to the cabinets

Terminal blocks shall be plainly marked with circuit designations fur-

nished by the Engineer Provision for shield termination shall also be

provided Terminals shall be confined to one cabinet preferably at one
end of the cabinet assembly Field cable entry location will be deter
mined later by the Engineer minimum of 25 per cent spare terminals
shall be provided and minimum of 20 per cent spare logic and component
space shall be provided

2W 22 CONTROL SYSTEM POWER StJPPLZES Equipment required to transform
rectify and regulate the Ownerfurnished power supply for use by control

system components shall be furnished All power supplies to system logic
shall be furnished in duplicate with duplicate supplies connected through
diodes to common bus for each voltage employed The dc power supplies
shall not be backed up by batteries All required constant voltage power
supply transformers shall be furnished

Components of power supply systems shall be of the highest available
quality for reliability and long service life Capacitors shall be of

the tantalum type Semiconductor devices shall use silicon and not
germanium

All items of control equipment requiring power shall be supplied from the

logic cabinets

All power circuits from logic cabinet to remotely mounted item shall
be individually fused Fuses shall be located in the logic cabinet
Fuses shall insofar as possible be mounted in central location pro
viding convenient access for replacement Fe rating selections shall
be based more upon continuity of service and desirable mechanical proper
ties than on minimization of overcurrent damage to tbe equipment served
by the fuse

Circuit breakers and fuses shall be coordinated and otherwise arranged to

remove minimum amount of equipment from service Ammeters shall be

provided for each power supply Each voltage level on each power supply
shall be provided with voltmeter and an alarm device The alarm device
shall close contact upon the failure of the power supply at any of the

voltage levels Contacts will be used to operate the associated control
panel annunciator

ftP 9255 WET SCRUBBER 62.0202
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Control system power shall be designed for the following sources

Description Power Source

Logic power for Owners continuous ac

prograimnable con 120 volt system 20 amperes
troller if fur maximum per bus
nished

Solidstate logic Owners continuous ac
if furnished 120 volt system 20 amperes

maximum per bus

Multiplexing equip Owners continuous ac

ment if furnished 120 volt system 20 amperes
maximum per bus

Control for 460 volt Prom starter 120 volt ac
motors 100 horsepower control power transformer
or less

Control for motors From Owners separate
greater than 100 horse 125 volt dc control buses
power Control contacts shall be

rated tO amperes momen
tary ampere continuous

Annunciator power Prom Owners 125 volt dc
supply sources battery

DC power supply From Owners redundant
sources 120 volt ac supplies

20 amperes per bus

maximum

Control panel instru Prom Owners 120 volt ac

ment service power supplies 20 amperes per
supply buses bus maximum

Programmable con From Owners continuous ac

troller CRT disc 120 volt system 20 amperes
drive and tape per bus maximum
drive if furnished

2N.23 CONTROL SYST CABLE AND WIRING Prefabricated interconnecting
cables sha be furnished for all circuits between equipment in the con
trol system logic cabinets and equipment in the associated control panel
Cables shall provide any shielding required for these circuits Insula
tion and jacket thickness shall be as required by the application
Minimum conductor size shall be 16 AWG Multiconductor cables shall be

It fl55 WET SCRUBBER 620202
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color coded using different colored insulation for each wire Cables
shall conform to the requirements of Section 13

Cable lengths shall be as directed by the Engineer The base bid shall
include sufficient cable to span 100 lineal feet between the logic cabi
nets and the associated control panel The bidders proposal shall
include unit adjustment price for addition to and deduction from the
100 foot lengths Cables shall be provided with plugin connectors All

plugin connectors shall have positive clamp to assure continnous
contact Connectors shall be designed to grip the cable jacket not the
conductors

The Contractor shall design the control system to be noise tolerant and
shall assume responsibility or provision of noise tolerant system
The control system design shall allow field routing of all wiring in
cable trays with power and control wiring up to 20 amperes 120 volta
60 hertz or 125 volts dc Such routing shall have no degrading in
fluence on any system functions Cables will be installed under separate
specifications in alwnintnr and steel tray

The Contractor shall be responsible for the effective elimination of all
static and/or inductive pickup that may affect the usefulness of the

system Any expense involved in correcting system malfunctions due to
static or inductive pickup shall be borne by the Contractor minfaum
amount of shielding consistent with accurate operation is desired in
order to keep installation and wiring costs to minimum Information
regarding any recommended shielding outside of the Contractors packaged
system shall be submitted These recommendations will be carefully
evaluated

ZN 24 CONTROL SYST GROUNDING The analog control equipment shall be

designed for grounding to the station ground grid at single connection
point An insulated ground bus shall be furnished in the logic cabinets

Shields on electronic cables shall be grounded in the logic cabinets as

required Suitable terminals and supports shall be furnished

Logic cabinets shall be equipped to accept the single point system ground
which at this point will be isLated from the building ground Any
internal component groun4s or commons shall be the system ground which
shall be kept isolated from the building ground

Any electrical ground or common from components not mounted in the logic
cabinets shall be brought to terminal block connection within the com-

ponent This terminal block connection shall be located with the other
terminals and shall be available for connection to the system ground bus

specified Isolation from building ground and case ground shall be in
he rent in component design Neither tmJptnor

ahSl be inherently 1rounded2 nor shall anz tounds e_rcjaie for

rAr_02.eLaSi2n_oL the system

No
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At least 600 volt isolation shall be provided between electrical ground
and case or building ground for all system components

2L25 IN$TRUNflt ACCURACY An instruments shall be constructed to
perform normally and meet all guarantees when subjected to vibration and
the range of ambient temperatures listed in Section 2.4

Plowmeter secondary devices shall produce signals which are linear with
respect to flow within plus or iminus one per cent of the full scale flow
value when operating between 25 and 100 per cent of full scale value
The accuracy guarantee shall Include the effect of errors in the differ
ential head measuring device square root converter and signal gener
ator but not the primary device

Pressure transmitters shall transmit signal which is linear with re
spect to the measured pressure within plus or minus onehalf of one per
cent of the measured range span

Level transmitters shall transmit signal which is linear with respect
to the measured level within plus or minus one per cent of the metered
level range span based on specific gravity of 1.00

Resistance temperature detector elements shall have resistance charac
teristic which is linear with respect to temperature within plus or minus
onehalf of one per cent of the top range value

2N.26 FACTORY TESTS All control panel equipment shall be shop tested
These teats may be observed by the Project Manager There shall be at
least 10 working days notice given to the Project Manager prior to con
ducting the tests Test reports shall be submitted to the Engineer

After each control panel has been fabricated and all parts assembled the

complete panel including instruments and devices shall be factory
tested Factory tests shall include the following

Tests required to verify correctness of assembly and opera
tion

High potential tests

Applicable NEMA and IEEE standard tests

Energized functional test to demonstrate that the control
system is wired in accordance with the project schematic

wiring diagrams The control voltage used for this testing
shall be 110 per cent of the relay coil voltage rating

Factory testing of programmable controller equipment shall be as speci
fied in Article 2N.18.11
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2N.Z6.1 Timing Rey In addition to the test previously listed the
Contractor shall set and check the operating tines of all timing relays
furnished by him before shipping the control panel from the factory The
following repeat accuracy is acceptable

Acceptable Variation in

Operating Time from the

ype of Timing Relay Set Point

Range 200 seconds and under per cent

Range longer than 200 seconds 10 per cent

After final setting the operating time of each relay shall be within the

acceptable limits for at least five operations before its performance is
considered to be satisfactory The Contractor shall replace those relays
whose operating time when tested is not within the specified limits
with relays whose performance is within the specified limits

2N.262 In Factory Inspection The Contractor shall keep the Project
Manager informed as to the status of construction so the Project Manager
may exercise the option of inspecting the work during any phase of con-
truct ion

Prior to shipment the Project Manager shall have the option of observing
the final checking and testing of the control panel The final checkout
shall consist of electrical operation of all components and wiring

The Project Manager shall be notified 10 working days prior to final
checking and testing4

2L27 SHIPPING REQUIREIITS FOR ELECTRICAL CONTROL EQUIPMENT All
control equipment containing electronic components shall be shipped by
air cushion van Equipment shall be shipped as complete assemblies
Equipment shall not be transferred from van to van at any intermediate
point
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Section 2P ACCESS PROVISIONS

gENERAL This section covers the design and fabrication of access

provisions for the fins gas wet scrubber

Typical details of access provisions shall be in accordance with the

requirements indicated on Drawing 9255 1350009

2P .2 SCOPE OF SUPPLY suggested arrangement of access stairs plat
forinsiifkiays handrails and ladders necessary to provide complete and

convenient access for operation inspection testing and maintenance
shall be provided as part of the Proposal Data Access provisions in
cluded with the equipment shall be indicated on the arrangement drawings

Except as otherwise specified the Owner will provide access stairs
platforms walkways handrails and ladders under separate specifications

The Contractor shall furnish access provisions required in the interior
of any equipment or ductwork and as specified for tanks in Section 2E

DESIGN CRITERIA Platform stairway and walkway supporting steel
shall be designed for 100 pounds per square foot live load Platforms
and walkways shall be minimum of 3O wide Vertical deflection of

steel framing members shall not exceed 1/240 of the span length in inches

or maximum of 3/4 inch Platforme shall have lateral bracing as re
quired for rigidity and stability

Seismic design criteria for the access stairs platforms walkways
handrails and ladders shall be in accordance with Section 15 and Sub
section lSS

All platforms and walkways shall be provided with handrails The hand
rails shall consist of lower rail with the top surface 21 inches above

the floor an upper rail with the top surface 42 inches above the floor
and vertical posts uniformly spaced at intervals not exceeding 6..4
center

The assembled handrail shall provide continuous unbroken runs with field

connections as required between platform rails and stair rails and at

corners of platforms Randrails for adjacent stairs shall be connected

by return bends Continuity of handrails shall be interrupted only where
the railings intersect columns bracing or other structural supports

Stairs shall have minimum tread width of 3O The risertotread
ratio shall not exceed 11 Risers shall not exceed inches Stair

stringers shall be not less than 10 inch 15.3 pound channels

IPP 9255 WET SCRuBBER 62 .02021
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All stairs shall be provided with stair railing Stair rails shall
consist of lower rail with the top surface 17 inches above the nose of

the stair treads an upper rail with the top surface 34 inches above the

nose of the stair treads and vertical posts uniformly spaced at Inter
vals not exceeding 6O measured parallel to the slope of the stairs

Kickplates shall be provided for all platforms on tank roofs as required
and as otherwise necessary for personnel protection and safety Kick
plates shall project inches above the top surface of the grating3 roof
or other walking surface Any kickplates on roofs shall be notched to

permit drainage of water

Walkways stairs and platforms shall be fabricated fran galvanized
rectangular bar grating

Ladders shall be used in lieu of stairways only in locations specified or

where stairways would not be practicable and then only with the specific
acceptance by the Engineer after consideration of other alternatives

2P.4 MATERIALS The materials used shall be equivalent to or shall
exceed the requirements of the following specifications

Structural plates and ASTM .436 steel shop prime
shapes painted Minimum yield point

of 36000 psi including appur
tenant materials

Shop and field bolts ASTN A325 type bolts4 nuts
washers and load indicator

washers or ASTM 4325 Type
hex head load indicator bolts
with nuts and washers one

inch diameter install in
accordance with manufacturers
written instructions

Rectangular floor Fed Spec RRC66l steel
grating welded rectangular type

epoxy coated

Stair tread grating Same as specified for floor

grating except galvanized

Nosings Wooster Type 120 Alunogrit or

acceptable equal

9255 WET SCRUBBER 62.0202
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Handrailings

Posts and rails Square steel tubing ASTM 4.5CC

Grade or or ASTN A$01
11/2 inch outside dimension
0.148 inch minimum wall thick
ness Square tube rolled from
round pipe will not be accept
able Shop prime painted

Slip joints Wagner single lock expan
sion splice locks galvanized

Bolts ASTM 4.307 Grade hexagon with
lock washers and nuts all

galvanized

Ladder with safety cage Ladder and cage shall meet
05114 requirements and be

acceptable to the Engineer

2P.5 FABRICATION Access provisions shall be fabricated as specified
herein

22.5.1 Steel Framing Steel framing for platforms walkways and stairs

shall be designed and detailed in accordance with the .ghth edition of
the Anierican Institute of Steel Construction AISC Specification for
the Design Fabrication and Erection of Structural Steel for Buildings
Details of field connections to steel furnished under separate specifica
tions shall be coordinated with the Engineer to ensure matching

Steel framing shall be fabricated to tolerances that will permit field

erection within AISC tolerances

Shop connections shall be all welded Field connections shall be bolted
with high strength bolts All field connection bolts including bolts
for connecting to steel furnished under other specifications shall be

furnished under these specifications Bolts shall be one inch diameter
Both shop and field beam connections shall conform to AISC reconenda
tions unless otherwise required by the design conditions Connection
angles or plates shall have minimum thickness of 3/8 inch Contact
surfaces at field connections shall be clean smooth and free of foreign
materials that would prevent solid seating of the parts

Shop paint may be applied to contact surfaces of friction type high
strength bolted connections

All welding of stair stringer miters closure plates extension pieces
and similar welding applications shall be continnous welds and shall be

ground smooth

9255 WET SCRUBBEfl 62.02023
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22.5.1.1 Bolting High strength bolts and their installation and bolt
ing tools and equipment shall conform to all requirements for 325 bolts
of the Specifications for Structural Joints Using ASTM A325 or A490
Bolts including the coentary given therewith as approved by the
Research Council on Riveted and Bolted Structural Joints of the Engi
neering Foundation and endorsed by AISC except as otherwise modified
and supplemented herein The Research Council specification is dated

April 26 1978

High strength bolted connections shall be friction type connections

All bolted connections shall be designed for maximum shear value of

21.0 ksi

Typical shop connections shall be all welded All structural bolts shall

be one inch diameter unless otherwise required by the design

22.5.2 Rectangular Grati and Stair Treads All rectangular floor
grating and stair treads shall be in accordance with the Metal Bar
Grating Manual published by the National Association of Architectural
Metal Manufacturers NAAIfM except as modified herein Ma.xiiaum span of

grating shall be 7O
Rectangular grating bearing bars main load carrying shall be 3/16 inch
wide by 11/2 inches deep Spacing for bearing bars shall be 13/16 inches
centertocenter Spacer bars shall be 9/32 inch hexagonal sections or
1/4 inch twisted square sections and shall be spaced on inch Centers
Tops of spacer bars shall be flush with the tops of bearing bars Unless
otherwise accepted ends of spacer bars shall be cut off and ground flush
with the outside face of the bearing bars which form the sides of grating
panels

Grating for stair treads shall be as specified for floor grating except
that bearing main load carrying bars shall be not less than 3/16 inch

by Inch for tread lengths up to and including feet End carrier
plates shall be provided and shall be welded to each bearing bar Both
ends of each bearing bar shall be attached to the carrier plates with
1/8 inch continuous fillet weld on one side of the bar

Where openings are required in gratings such as for the passage of

pipes grating sections shall be laid out so that each opening will be
centered on joint between sections All openings shall be provided
with kickplate of formed 1/4 inch steel plate or standard weight steel

pipe welded to the bearing bars Kickplates shall extend the full depth
of the grating and project inches above the top of the grating Kick
plates shall be welded to each intersecting bearing bar Bands shall be

3/16 inch thick and the same depth as the bearing bars Bands shall be
welded to the first last and every fourth bearing bar of each panel

9255 WET SCRUBBER 62.0202J
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Every fourth bearing bar shall mean there shall be no more than three
bars without welds between bars that are welded Welds between kick
plates bands and bearing bars shall be 1/8 inch fillet welds at least
3/4 inch in length applied on one side of each welded joint

Both ends of all sections of grating shall be banded except ends which
have kickplate

All cuts in grating shall be saw cut except that reentrant circtlar
or angular cuts may be flame cut and ground smooth Grinding may be

omitted on flame cut ends if smooth and straight cut appearance is ac
compiished without grinding

Two galvanized steel saddleclip fasteners shall be provided for each
section of grating at each supporting member Galvanized 3/8 inch diam-
eter bolts nuts and lock washers shall be provided for attaching treads
to stair stringers

Cast aluminum abrasive nosings shall be provided on grating at stair
heads and for each stair tread Nosings shall be securely attached

Grating panels shall be fabricated in sizes that can be easily handled
Warped bent or twisted panels or treads will not be acceptable

All stair treads shall be galvanized after fabrication

Grating panels shall be shop painted after fabrication

2P.5.2.1 Grating Sp Coating Grating shall be protected by shop

applied baked on epoxy coating

The coating shall be flawKnox PON BAKE or acceptable equal

Prior to appplication of the epoxy coating all grating surfaces shall be

cleaned by means of power spray washer After washing the grating
shall be treated in an iron phosphate chemical solution

i%Jter preparation all grating surfaces shall be flow coated with $ZÜIt
synthetic epoxy material1 then oven baked at temperature of 450
Color shall e_ASA Ôllgtga After the initial coating has dried

second coating shall be applied and the baking process repeated The

coating shall have minimum hard dry film thickness of mils

An air dry touchup kit shall be used for field repair of all damaged
grating surfaces The air dry touchup kit shall be in accordance with

the recommendations of the coating manufacturer

2P.5.3 Handrailing Eandrailings shall be smooth with all projecting
joints and sharp corners ground smooth Welded joints shall be of the

flush type Members shall be neatly fitted and continuously welded at

Mdend No
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all junctions of posts and rails Posts shall be provided at all cor
ners Flattening of the rail or post ends at junctions of posts and
rails will not be permitted Fittings or other connectors shall not be

used at junctions of posts and rails

All angles offsets and other changes in alignment of railings shall be

made with accurately mitered joints

When assembled all posts shall be vertical Longitudinal members shall
be parallel with each other and with the floor surface or slope of stairs
or other supporting members In any section or run of railing the cen
ter line of all members shall be in true alignment lying in the same
vertical plane top rails shall run continuously over the posts and the

posts shall be continuous through the lower rail

All welding shall be done neatly and substantially with all fillets
dressed to uniform radius all excess metal removed and with all welds
ground smooth and flush

Slip joints for expansion and contraction shall be provided in all straight
runs exceeding 50 feet Set screw holes shall be provided on the under
side of the rails Slip Joints shall be shipped loose for field installa
tion

2P.5.4 Ladders Ladders if required shall not be less than 16 inches
wide with 34 inch diameter solid steel rungs spaced 12 inches center
tocenter Ladder side rails shall be steel bars not smaller than
21/2 inches by 112 inch Ladder side rails shall be punched for the

rungs

Rungs shall extend to within 1/8 inch of the outside rail surface and

the remaining 1/8 inch recess shall be filled with plug welds Ladder
supports shall be steel brackets not less than 212 inches by 3/8 inch
spaced not more than 5O vertically centertocenter The center of

the rung shall be no snore than inches horizontal measure from the

surfaces supporting the brackets Ladders more than 20 feet high shall

be provided with safety cages

2P.6 SHOP PAINTING All ungalvanized structural steel materials fur
nished under these specifications unless specifically exempted shall be

painted in accordance with the requirements of Section LU

2P.7 GALVMtEZING Steel materials which are to be galvanized shall be

hotdip galvanized in accordance with Section

CI 9255 WET SCRUBBER 62.0202
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Section 2Q PLUt GAS REEEATZRS

2Q.l GENERAL. This section covers the design1 performance and con
struction requirements for the flue gas reheaters

Reheat water supply and return piping valves pumps sensing elements
temperature controls and accessories will be furnished by the Owner

Soot blowing steam piping to single connection point will be provided
by the Owner as indicated on the arrangement drawings

description of the flue gas reheat coil assemblies including manufac
turers data sheets description of manufacturing testing and inspec
tion procedures construction details provisions for removing individual
coil sections and drainage provisions shall be included as part of the

Proposal Data

2Q.2 TYPE The flue gas reheat coils shall be of the single or multi
pass hot water bare tube or finned tube type .iLs121Los.o1
LeeLtLr_tbs_skaLlb f_te_ba_r ukesn
Deaerated boiler feedwater will be the heating medium

The reheaters shall be provided with soot blowers which shall utilize

steam as the soot blowing medium

The reheaters shall be manufactured by Perfex Yuba MEM American Stand
ard or acceptable equal

2Q.3 ARRANGEMtNT reheater shall be provided for each module at

location downatilam of the mist eliminator Multiple stages of coils if

required shall be physically separated such that no more than two rows

of tubes are between soot blowers

The reheater for each scrubber module shall be made up of multiple sec
tions Sufficient sections shall be furnished to completely cover the

crosssectional flow area without the use of blanking plates Each

section shall be removable from the assembly by sliding it horizontally
from the casing

2Q.4 DESIGN CRITERIA Reheaters shall be designed to raise the tern

perattjre of the flue gas to 210/ .L during steam generator operation
within the range from 25 per cent to 100 per cent of the maximum continu

ous rat IngJ with provisions o_rLie_te_fLu as ojLO_

The reheaters shall be designed and constructed for operation tmder the

conditions specified herein and in Section 2A The reheaters shall be

designed to provide the specified reheat during all modes of operation
including online mist eliminator washing

Negotiated Revision

Negotiated Revision 120481

IPP 9255 WET SCRUBBER 62.0202
120481

2Q1

tEPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002528



Seismic design criteria for the reheaters shall be in accordance with
Classification SI Performance Level as defined jn Section IS

Eat water will be supplied to the reheat coils at constant flow rate
from the deaerator through circulating water pumps The reheat coils
will be maintained in hot condition at all times including time periods
when the scrubber module is out of service Control of gas temperature
leaving the coils will be accomplished by varying inlet water tempera
ture Inlet water temperature will be varied by bypassing portion of
the cooled water from the coils directly to the suction of the circulat
ing water pumps

The following design conditions supplement those of Section Perfon
ance indicated shall be guaranteed

Steam Generator Operating Conditions
25 Per Cent 50 Per Cent 75 Per Cent

of NCR of NCR of NCR NCR

Water flow

rate avail
able to re
heat coils

maximum gpm 2650 2650 2650 2650

Maximum water

velocity in

reheater

tubesfps

Water temper
ature avail
able to re
heater coils
maximum 265 297 319 339

Maximum flue

gas pressure

drop in 2.0

Fouling factor

Inside

tube 0.0003

Outside

tube Safety factor of 1.15 on surface area

IP 9255 WET SCRUBBER 62.0202
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The water side of the reheater assemblies shall be designed to withstand
maxiammi temperature of 350 maximum pressure of 325 psig and full

vacuir Test pressure of the assemblies shall be 487 psig

2Q.5 C0tSfltfCfloL Coil construction shall be in accordance with the
codes and standards cited in Section 2k and the requirements specifiedherein

The reheaters shall be cons tructed to permit inspections maintenance and
rep lacement of sections of reheater tubes when the scrubber module is not
in service Tube coil sections shall be interchangeable and shall be
removable without entry into the module or ductwork

Special consideration shall be given to the design and construction to
prevent physical damage as result of transmitted vibrations

2Q.5.l fleaders Coil headers shall not be installed in the flue gas
stream The coil headers shall be constructed of carbon steel pipe CASTMAbS Grade or welded carbon steel plate It is preferred that the
supply and return headers be on the same end of each coil unit Supply
header inlet connections shall enter the top of the header and shall not
extend below the inside top surface of the header Return header outlet
connections shall be from the bottom of the header and shall not extend
into the header further than the inside bottom surface of the header If
the inside bottom surfaces of the headers are sloped in their normal op
erating position inlet or outlet connections shall be at the low points

Each coil unit element shall have vent connection in the supply header
and drain connection in the return header Vent connections shall be
3/4 inch minimum Drain connections shall be inch minimum

2Q.5 .2 Tubes Tube material shall be carbon steel with minimum of
1.25 per cent chromium The Contractor shall advise and recommend an
optional material if the material indicated is not suitable for the

anticipated service

tubes shall be straight or tube type If tube type construction
is used it is preferred that each tube be of continuous construc
tion Return bend fittings welded to the tubes may be used as an accept
able alternate

If return bend fittings are used they shall be of the same material as
the tubes with wall thickness after forming equal to or greater than
the tube wall thickness

Tube joints shall be of the welded type 3raziug or flare and bite type
tube fittings will not be acceptable

IIPP 9255 WET SCRUBBER 62.02023
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2Q.5.3 Fins Pius if applicable shall be constructed of carbon steel
with minimum of 1.25 per cent chromium The method of assembly shall
provide for mechanical attachment The fin design shall provide for
maximum of three fins per inch The maximum fin height shall be 1/2 inch
If serrated fins are utilized the maximum fin height shall be 5/3 inch

2Q.5.4 Connections Flanged supply and return condections shall be
provided for each coil section The maximum header dimension serviced by
one connection shall not exceed feet to ensure proper flow distribution
within the header The connections shall be ANSI 300 pound Vent and
drain connections shall be threaded and furnished with steel plugs or

caps

2Q.5.5 Casing The reheater for each scrubber module shall be provided
with gastight welded drawer frame type casing to house and rigidly
support the coil sections The casing shall extend from the scrubber
module sheU exit flange to the outlet ductwork The casing shall pro
vide minimum distance of feet from the final stage of the mist elim
inator to the initial tube bank and minimum distance of feet from the
final tube bank to the exit flange The casing shall be constructed of
the same material as the scrubber module shell and shall have minimum
thickness of 1/4 inch The casing shall be flanged for bolted connection
to the module shell and to the outlet ductwork The casing shall be
constructed with the bottom sloped as required to ensure drainage

/The
easiflg shall be ip pq4t SAUER.EISEN54

The casing construction shall be in accordance with applicable portions
of Section 2K DUCTWORK AND EXPANSION JOINTS

Welding shall be in accordance with the requirements of Section 1G

Each individual coil section within the casing shall be bolted into the

casing and be individually removable without disturbing the remaining
coil sections or the casing

The casing shall be designed for the pressure and vacuum conditions as

specified in Section 2A The casing shall be capable of transferring all
loading to the supports

2Q.5.6 Lifting tugs Lifting lugs arranged for easy access during
removal and installation of the coil section from the casing shall be
provided

2Q.5.7 Shop Testing Coil sections shall be hydrostatically tested in
accordance with Section VIII of the ASME code

An air test at pressure of 400 psig shall be performed with each coil
element submerged in water No air leakage shall occur during period
of submergence of at least 90 seconds

Negotiated Revision

Negotiated Revision 120481
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Coil sections shall be AS1Z code stamped

2Q.5.8 Field Test for Leaks method for readily detecting leakage of
individual coil sections during operation shall be described in the

Proposal Data The method proposed shall include isolation of individual
coil sections and test procedure that does not require the removal of
coil sections from the casing

complete description and schematic diagram of the proposed testing
method shall be included as part of the Proposal Data

2Q.5.9 Nameplates Each individual coil section shall be furnished with
the manu.facturers standard stainless steel nameplate If nameplates
attached to the individual coil sections are not visible from the outside
of the duct casing assembly separate stainless steel nameplate shall
be attached to the exterior of the assembly Nameplates shall include
the serial number and complete coil description

2Q.5lO Drainage 11 water side components shall be oriented to pro
vide complete gravity drainage when the assembly is installed in its

operating position and shall be free of pockets or low points

2Q.6 SOOT BLOWERS Soot blowers shall be manufactured by CopesVulcan
Division or Diamond Power Specialty Corporation The Owner shall have

the option of selecting the manufacturer of the soot blower equipment at

no change in contract price

complete soot blowing system except for steam supply shall be furnished
to effectively remove all deposits in their various fonts from the heat
transfer surfaces of the flue gas reheat coils Design of the system
shall be in accordance with the recommendations of the Contractor and
soot blower manufacturer and shall be subject to the concurrence of the

Engineer

Soot blowers shall be electrically driven units utilizing steam as the

blowing medium

complete description of the soot blowing system shall be included as

part of the Proposal Data

If after operation of the unit it is determined that additional soot

blowing equipment is required to maintain proper surface conditions such

additional equipment shall be furnished and installed complete with all

piping and wiring without addition to the contract price

2Q.6.l Control The control system shall be microprocessor based and

shall be designed to provide individual or automatic sequential operation
of the soot blower units The control system shall consist of three

sections one power control cabinet per scrubber module located remote
from the scrubber control room an insert panel to be located in the
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scrubber control panel and freestanding logic cabinet located remote
from the scrubber control room The insert panel and logic cabinet shall
be as specified in Section ZN The power control cabinet shall include
an individual Th2fA Size reversing starter for each soot blower over
current protective devices motor current transducers for the blower
motors and 480/120 volt control power transformer to supply the control
circuits An overload and stall overcurrent device shall be furnished to
monitor each motor Each power control cabinet shall be equipped with
circuit breaker to allow isolation for maintenance Each power control
cabinet shall have not less than two spare starters and sufficient space
for all future soot blowers

The insert panel shall include mimic diagrams having individual unit
indicating lights representing the soot blower locations operator con
trols and the system status and alarm indicators The soot blower
control system shall be arranged with one subsystem per scrubber module
These components shall be logically grouped by function or subsystem or
both so as to provide maximum ease of operation The master program
shall be preprogrammed by the manufacturer and contain all of the per
missives interlocks and standard sequential routine for the particular
scrubber The master program shall be stored in nonvolatile memory
The soot blower control system shall be capable of storing separate
blowing sequences for each subsystem The Contractor shall program at
least one of these sequences The various sequences for each soot blower
subsystem whether preprogrammed or Owner generated shall be switch
selectable by the operator The control system shall have the ability to
be programmed at the plant site without removal from the control panel
The control for soot blowing for each scrubber module shall be inter
locked with the manual and semiautomatic control systems specified in
Section ZN Provisions shall also be made for verifying the blowing
sequences and the soot blowers out of service Means shall be provided
to permit the operator to test all microprocessor controlled indicator
lights The control system shall incorporate selftesting to the maximum
extent

The control system shall have the capability of monitoring the operating
performance of each soot blower printer shall be furnished that will
record soot blower operation during the shift

The insert panel shall be equipped with but not limited to the fol
lowing

Scrubber diagram with individual unit lights representing
the soot blower locations

Master stopstart push button

Sequence stop push button
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Retract push button for retractable blowers

Lights with colored lens to indicate the following

Power on white

Loss of blowing steam pressure or flow red

Sequence complete white

Sequence in hold amber

Forvard travel of retractable soot blower red

Reverse travel of retractable soot blower
green

Motor overload red

Elapsed time alan for retractab lea red

Control voltage failure

Means to indicate which soot blowers are operating

Means to indicate which soot blowers have completed opera
tion

Means to indicate which soot blowers are operating when
alarm occurs

Switches and lights shall be furnished and wired for all planned future
soot blowers if recommended by the reheater manufacturer

The control system shall automatically retract any blower in operation
suspend blowing the affected subsystem sequence and actuate the scrubber
annunciator system for each of the following

module trip condition has occurred

Electric power is restored after failure

Steam supply pressure or flow is low

retractable soot blower motor has overloaded

retractable soot blower motor has stalled
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soot blower fails to start when initiated by the panel

Soot blower operating time exceeds normal operating time

Lance tube blowing medium pressure or flow is low on the
retractable soot blowers

Means shall be provided to manually reset the control system after an
alarm condition has been corrected

The insert panel shall be furnished completely shop wired with connection
to the remote logic cabinet by means of plugconnected prefabricated
cables

Interconnecting cable length shall be not less than 100 feet The bid
ders proposal shall include unit adjustment price for addition to and
deduction from the 100 foot length The remote logic cabinet and power
control cabinets shall be wired to States Company Type ZWM terminal
blocks for field connections Terminals shall be provided in the power
control cabinet for termination of Ownerfurnished wiring to the manual
pushbutton stations The control system shall be equipped with elec
trically isolated contacts rated for operation at 125 volts dc for the
annunciator system

2Q6.l.l Disconnects and Wiring set of control and power circuit
disconnects shall be furnished at each soot blower The disconnects
shall be States Type ZWM

Plugin cables shall be used to interconnect internal soot blower equip
ment if the equipment thus interconnected must be disconnected as part
of normal routine maintenance Plugin cables including plugs and re
ceptacles shall be completely factory wired Components must be accept
able to the Engineer All plugs and receptacles furnished shall be rated
for outdoor service at 600 volts ac

NEMA ii external circuit electrical enclosure in accordance with the
requirements of Section lB shall be provided on each soot blower for
termination of external circuits This enclosure shall contain the

following

Terminal blocks or switch blocks for connection of external
control circuits

Receptacles as required where plug type circuit discon
necting devices are furnished or power and control circuits
to the soot blower local limit switch and untor connection
box

Devices as required to maintain system operation while the
soot blower is being serviced and the local power and con
trol disconnecting switches are open

Addendum No
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All electrical devices on each soot blower shall be completely factory
wired into the external circuit electrical enclosure Connection of
field wiring to the power control cabinet shall be all that is necessary
to place any soot blower in operation

2Q.6.l..2 Local Control Local NEMA Type 12 pushbutton stations shall
be provided for iiEK soot blower Pushbutton stations shall be factory
mounted on the soot blower external circuit enclosure except where this
enclosure is located more than feet above an access platform In this
case pushbutton stations shall be installed by the Contractor in
location acceptable to the Construction Manager

ZQ.6.2 Elements1 All elements shall be designed for the particular flue
gas reheaters furnished Location of elements travel arc and nozzle
angles shall be such that maximum cleaning is obtained with minimue of

blowing medium Nozzle design and location shall be such as to preclude
jet impingement on the tubes

Materials used shall be suitable for the service conditions All ele
zents shall be constructed of seamless tubing with one end closed The
spun forged or welded end closure method shall be used Hangers and
bearings shall be arranged to prevent element contact with flue gas
reheat coils Connections between elements and soot blower heads shall
preclude warping or binding of the element

ZQ.6.3 Heads Heads shall be designed for sharp and positive cutoff
without critical adjustment and for ease of blowing pressure adjustment
and arc adjustment after installation

2Q.64 Wall Sleeves Each element shall be equipped with suitable
wall sleeve Provision shall be made to elirnin.ate deposition in the wall
box to prevent element binding

Provisions shall be made to prevent gas leakage from the ductwork through
the wall sleeves

2Q.6.5 Steam Stpply The steam supply shall be from the Ownerfurnished
piping locatd as indicated on the arrangement drawings

Steam will be provided at the conditions specified in Section 2A

2Q.6.6 Piping All piping valves control valves motor operated block

valves safety valves and other accessories required for complete
operating soot blower system shall be furnished

Piping shall be provided from the Ownerfurnished steam supply connection
to the soot blowers All drain piping shall also be furnished

manually operated isolation valve shall be provided in the steam supply
piping to each soot blower
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The Contractorfurnished piping shall be routed to assure drainage of
condensate and to assure correct stew temperature to each blower The
piping shall be routed in downward arrangement The length of the

stagnant branch lines to the blowers shall be minimized

thermal drain valve and temperature controller shall be furnished at
the low points of all supply piping to assure complete drainage of con
densate thermal drain valve shall be sized to assure drainage of any
condensate while the soot blower system is not in service and to maintain
the correct blowersteam temperature when the system is in service

All piping shall be in accordance with Section 20 Routing and arrange
ment of all piping and the manufacturer and model number of all valves
and accessories shall be acceptable to the Construction Manager

ZQ.6..7 Electric Motors and Wiring All motors required shall be fur
nished Motors shall be designed for 460 volt phase 60 hertz power
Motors shall have totally enclosed frames cast iron brackets and
corrosion preventive finish on inside and outside surfaces including the
shaft All other motor requirements shall be the manufacturers standard
for operation in 65 maximin ambient with Class insulation 55

maximum temperature rise and grease lubricated ball bearings Motor
information sheets shall be submitted in accordance with Section 1G

Heads for retractable elements shall include the manufacturers standard
support system wiring etc
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Section 34 SCOPE OF ONSITE WORX

34. GENERAL This section covers the scope of the onsite field work to
be performed and the construction facilities and services to be provided
by the Contractor and the Owner

34.2 SCOPE. The Contractor shall furnish all necessary supervision
labor materials tools equipment vehicles supplies services or
other similar itetas as required to perform the complete erection testing

and startup of the equipment and materials pecified to be furnished in

LsrJoL these

Li.d_h.rS under Coutractorzerected Owner-furnished Esi4prnent all in
accordance with the contract documents

The work shall include unloading off transport hauling receiving
storing protecting from damage erecting installing cleaning ad
justing and all other work except as specified otherwise herein re
quired to bring the equipment to state of readiness for cosercial
operation

The only materials services labor or equipment which will be supplied
by the Owner are those designated as such in this Section 34 or in Sec
tion 14 of these specifications Owner-.furnished materials services
labor and equipment will be supplied under separate contracts adminis
tered by the Project Manager

34.2.1 Contractorerected Ownerfurnished Equ4pment The Contractor
shall erect the followin Owner-furnished siam.ns eLilA

.nes and nl.t olat ion es_f.ar_eac module

YEasS duct isolation per

34.3 MISCELLANEOUS MATERIALS AND SERVICES Miscellaneous materials and
services not otherwise specifically called for shall be furnished by the

Contractor or the Owner as specified herein

3A..3.I Furnished the Contractor Except as otherwise specified the
Contractor shall provide all miscellaneous materials and services neces
sary for execution and completion of the erection work including but not

limited to

Field office furnishings for Ownerfurnished off icte sup
plies communication services whatsoever clerical/adminis
trative support office equipment designated sanitary
facilities site transportation or other as may be re
quired all at Contractors expense

Wedges leveling blocks for soleplates and shims for level
ing
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Grout and granting materials

411 erection tools special tools and test equipment re
quired for erection testing startup and operation of the
equipment that are not included with the maintenance tools
including shipping costs to and from jobsite
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Structural steel bolting between equipment furnished under
these specifications and Ownerfurnished structural steel

oltlna between or ductwork u1ske under hise
P.ci.fcLtSonaandOwnerfuztshsisoiationp.ers

Application of all lubricants

Field painting of ungalvanized bolts

Field painting of field erected tanks except reaction tanks

3A 3.2 Furnished the Owner

Lubricants and fuels for operation of all machinery fur
nished under these specifications

Solvents and cleaning materials except as otherwise speci
fled

Finish painting of the equipment except as otherwise speci
fied

Operating personnel for startup and tests

3A.4 CONSflUCTIOS PLANT AND TEMPORARY FACILITIES The Contractor shall
furnish all construction plant utilities temporary facilities equip
ment materials and supplies required for prosecution of the erection
work but which will not be incorporated in the completed work unless
otherwise specified herein

All temporary structures and facilities furnished by the Contractor shall
remain the property of the Contractor and shall be maintained throughout
the erection work When the erection work is completed all such tempo
rary structures and facilities shall be removed from the site and the
area shall be restored to its original condition

All construction plant and facilities shall be in sound condition and
shall be of the proper type and size to perform the work The plant and
facilities shafl be regularly and systematically maintained throughoutthe work to ensure proper efficient operation Plant and facilities
which are inadequate or improperly maintained shall be promptly modified
repaired or removed from the site and replaced

The Owner will provide heated office space in the construction office
building for the Contractors supervisors and office personnel sepsrate heated and lighted building for lunch and changing purposes with
toilet facilities will be furnished by the Owner for the use of all con
struction personnel at the site The Construction Manager will establish
regulations on the use of these facilities as necessary to maintain the
proper standards of sanitation and fire prevention

Mdend No
9253 WET $CRIThBER 62.O2O2

061881

3A-2

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002544



The Owner win provide structure at the constructiorz area access gate
or time checking personnel

Temporary structures for warehousing of materials requiring indoor stor
age will be provided by the Owner The Construction Manager will regu
late the usage of these structures

Temporary structures for offices change houses and other uses for the
Contractor or his subcontractors shall be provided by the Contractor
using materials design and construction acceptable to the Construction
Manager Suitable construction trailers may be used in lieu of temporary
structures Such structures or trailers shall be placed only in loca
tions assigned by the Construction Manager

ZA CONSTRUCTION UTILITIES Construction utilities required for the

prosecution of the work shall be provided by the Contractor or the Owner
as herein specified

3A.5.1 Telephone.i The Contractor shall provide his own telephone serv
ice and other site communication facilities required to meet his needs

o_te_oLfsieSoe_sLsIe shall be coordinated

h._tkeConstflicflon Mana1er

3A 5.2 Compressed The Contractor shall provide all air couipres
son fuels lubricants hoses piping and other apparatus required for
supplying compressed air required for prosecution of his work

3A.53 Construction Power The Owner wiLl furnish all energy for con
structioi power and tpoiary lighting at no charge

The construction power supply system will be provided under separate
specifications This system will consist of several power supply centers
located throughout the plant site Power will be available for contrac
tor use at 480Y/277 volts phase This system shall be for the use of
all contractors performing work on the site and its use will be coordi
nated by the Construction Manager

limited amount of power will be available at 120/240 volts single
phase Use of this power will also be coordinated by the Construction

Manager If the Contractor requires more power at this voltage than he
is designated to receive he shall provide his own 480 to 208Y/120 or

120/240 volt transformation equipment

The Contractor shall connect his power supply circuits to fused discon
nect switches and provide fuses at the power supply centers These cir
cuits shall be direct buried with minimum of feet of earth cover
from the power supply centers to the Contractors distribution facili
ties Direct buried cable shall be installed in galvanized steel conduit
from the equipment in which it is terminated to feet below grade The
routing of all such cable shall be approved by the Construction Manager
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Cable marking tape shall be located 12 inches above all direct buried

cable Cable marking tape shall be yellow plastic strip inches wide
with the words Caution finned Electric printed in black and shall be as

manufactured by Allen Systems Inc or acceptable equal

The Contractor shall furnish and install all transformers1 distribution

panels disconnect switches breakers wiring and other devices required
to distribute power for the prosecution of his work The Contractors
distribution facilities shall conform with applicable safety and code re
quirements shall be constructed to provide proper clearances and minimum
interference with construction and shall be acceptable to the Construc
tion Manager All temporary wiring shall be in conformance with Arti
cle 305 of the National Electrical Code Temporary Wiring All temporary
wiring in the yard area shall be direct buried

The Contractorfurnished conductor shall be stranded or solid copper for
12 AWG and LU AWG and stranded aluminum or copper for AWC and larger
All aboveground 480 volt circuits shall be 600 volt insulated multicon
ductor with neoprene or metal sheaths or shall be installed in conduit
The single conductor cable shall have 600 volt insulation All direct
buried cable shall be NEC Type USE

3A.5 Temporary Liting The Owner will furnish certain temporary or

permanent lighting during the course of construction To the extent that

the Ownerfurnished lighting is not yet installed or insufficient for

specific needs the Contractor shall furnish and install all temporary
lighting required for the safe efficient execution of his work and for

the security of his work and property Temporary construction lighting
shall conform with the Occupational Health and Safety Act Title 29
Chapter XVll Part 1926 Subparts and until the permanent lighting

system is placed in service Temporary lighting shall be supplied by

600 volt insulated conductors installed in conduit alumina sheathed
cable as with suitably insulated conductors or molded rubber cord
sets with integral fixtures Minimum conductor size shall be 12 AWO

3A.5.5 Water Water for construction use will be furnished by the Owner

at no charge at hydrant or hydrants designated by the Construction

Manager

The Contractor shall provide piping valves and hoses as required to

distribute the water for his and his subcontractors use The routing of

the Contractors water lines shall be approved by the Construction Manager

The Owner will provide source of supply for sanitary drinking water
The Contractor shall provide sanitary drinking water facilities for his

employees including coolers ice disposable cups and trash barrel for
each water container or cooler Each disposer shall be emptied cleaned
and refilled at the start of each day Personnel shall be assigned to

assure maintenance of the water supply
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3A.5.6 Sanitary Facilities The Owner will furnish and maintain sys
tem of toilets for the use of all construction employees The toilets
will be furnished in numbers and locations as required to adequately and
conveniently serve the needs of all construction employees and as required
by state and local regulations

Construction personnel will not be permitted to use the permanent plant
toilet and washroom facilities

3A.5.7 Heat The Contractor shall provide all heating facilities re
quired for the efficient prosecution of his work and as required to

prevent freeze damage to equipment under his custody The method of

heating shall be acceptable to the Construction Manager

Salamanders open fires or other methods which constitute hazard to
personnel or property shall not be used All heating equipment shall be
provided with adequate safeguards

The Owner will provide heat in the enclosed portions of the unit after
the building enclosure is completed

3A.5.8 Cleanup and Fire Protection The Contractor shall be responsible
for cleanliness and fire protect iä as specified in the SPECIAL CONDI
TIONS

3A.5.9 Trash Coflectionandposal The Owners site services con
tractor will furnish trash collection and disposal services as described
in this article for the benefit of all contractors at the site

Trash containers will be provided at collection points designated by the
Construction Manager These trash collection containers will be clearly
marked and separate containers will be provided for combustible noncom
bustible and rubble broken masonry and concrete materials The Con
tractor shall provide the specified cleanup of his construction area and
deposit all trash materials in the designated containers

The site services contractor will empty all trash collection containers
haul the trash to the onsite landfill area for disposal and operate the

onsite landfill

The site services contractor will periodically pick up all scrap trash
waste and other construction debris in the general plant area as de
termined by the Construction Manager However the Contractor is re
sponsible for the cleanliness of his work areas as specified

3A.5.LO Welding Facilities The Owner will provide centralized

welding power systen in the scrubber building The system will consist
of constant potential dc buses of both straight and reverse polarity and
outlets The Contractor shall furnish all leads and control units re
quired for his use individual welding machines shall be provided by the
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Contractor for welding operations conducted in the slurry preparation
area or other areas remote front the scrubber building area

Specialized welding which cannot be performed using the central welding
facilities shall be performed by the Contractor using his own equipment

3A 5.11 Snow Removal The Owner will provide snow removal service
Snow will be removed from the permanent onsite access roads parking
areas storage areas and around all temporary and permanent construction
facilities to permit construction to proceed in an orderly and efficient
manner

3A.5.12 Site Fence Maintenance The Owner will provide and maintain
site perilifir fencing and relocate temporary fencing and barriers as

required

3A 5.13 First Aid Services The Owner will operate and maintain first
aid station and provide ambulance services

3A.5.14 Road and Parking Area Maintenance The Owner will provide for
the maintenance of all onsite access roads and parking areas

3A.5.15 Railroad Facilities Railroad facilities will be available on
the site The Owner will furnish railroad car spotter and operator
during normal working hours

3A 5.16 pplemental Fire Protection Equipment The Owner will furnish
construction fire protection system consisting of fire water storage

fire pumps piping hydrants accessories fire station and fire
pwnper truck Personnel to operate the fire pumper truck during normal
working hours will be furnished by the Owner under separate contract
The Contractor shall furnish all other personnel and equipment including
fire extinguishers and the Contractor alone shall be responsible for

providing adequate fire protection

3A.6 RECEIVING HANDLING AND STORAGE The Contractor shall promptly
receive unbid and place into storage or construction all equipment
materials and supplies furnished under these specifications as they
arrive at the plant site

3A.6.1 Receiving Upon arrival at the plant site the Contractor shall
etanine all shipments for shortages discrepancies or damage He shall

prepare receiving report itemizing the material received and submit it
to the Construction Manager The receiving report shall be on form
supplied by the Construction Manager

3A5.11 Receipt of Ownerfurnished Eauipment and Materials The Con
tractor shall furnish labor and eqtment 0_2 and ilace no_sIo.
ag Owuer-funished eqiornen and aterials pecif lad tobe erected under
ShSs.anncs._ ush_eu.pment and materials shall remain
of the Contractor
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When talcinj uSt2dZ and materials for erec
1i2n_pur2oethe_Cjntrac tar shall cx ins et4pment and materials
an alil immediatelz aoti_ceantLut.o Mana1er 2fko..Idi so rezancies or dama1e

Yset akLeo4y_of Own er-f urns shed ZPi neisse
2o.tast.zr_skafl maintain current AcAuzatejnventog and record
Ao.sa1i2n_tkeef and shail to rotectsue t_aflcLc tersaiajo aap_o1 loss In the event

shall
r.z2.tiy_n.at1f the Coastructian Manajer in

writmA ivigjui1 details of the extent of damage rae and
sizcttnsi aurroundina event

3L6.2 Handling The Contractor shall be responsible for any damage to
equipment and materials while in his custody until final acceptance of
the work
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The Contractor shall unload all carriers promptly and shall pay any
demurrage incurred

Materials shall be handled with due care to prevent damage or loss

3A6.3 Storag All equipment materials and supplies not iediate1y
incorporated in the work shall be placed in storage Storage areas will
be allocated and assigned by the Construction Manager The storage areas
shall be kept neat and orderly at all times

The following listed items shall be stored indoors in temporary ware
houses

Motors

Motor operated valves and dampers

Expansion joints

Insulation

Instruments

Control panels

All other equipment which would be subject to danage by
outdoor exposure has finish painted surfaces and small
items subj ect to loss shall be stored indoors

The following listed items shall be stored outdoors on shoring to provide
at least inches clearance above grade and covered with weatherproof
flame resistant cover The cover shall cover the tops and sides of the

equipment shall be lapped to shed water and fastened securely around
the base of the equipment Sheet widths shall be not less than 84 inches

Dampers

Ball mills

Mixers

Pumps

Bolts

Hangers

Other equipment and materials not subject to weather deterioration shall
be stored outdoors on shores or blocking to provide at least inches
clearance above grade
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3A41 SCAFFOLDING The Contractor shall furnish all scaffolding stag
ing ladders flooring runways and any other temporary construction

required for the execution of his work

All scaffolding runways and other temporary construction shall be

selfsupporting throughout and shall be rigidly built so as to support
safely the weight of all materials apparatus equipment and construction
personnel to be placed thereon as required by federal state and local

laws

ZA.8 INSPECTION OF FIELD WORK All material delivered and field erec
tion work performed shall be subject to inspection by the Construction
Manager and Project Manager Such inspection shall not relieve the

Contractor of the responsibility of furnishing high quality labor and

materials in strict accordance with the contract documents Any materials
or field work accepted and later found to be defective shall be replaced
without cost to the Owner The Contractor shall perform his own thorough
inspection and after he is satisfied he has met all requirements of the

contract documents he shall request the Construction Managers acceptance

The Contractor shall keep the Construction Manager informed of the prog
ress of the work and shall allow the Construction Manager not less than
10 working days notice in advance of appropriate times for inspections
and tests and shall furnish the Construction Manager reasonable facili
ties samples and proper authority for access for inspection and tests
and for obtaining such information as the Construction Manager may require

When specific inspections are required hereunder the Contractor shall
not proceed beyond that point until the Construction Manager has made or

waived inspection No field inspection shall be waived except by written
permission of the Construction Manager

3A ONSITE WORK UNDER SEPARATE CONTRACTS In addition to the work
under this Contract the Owner has awarded or will award separate con
tracts for other onsite work which will be associated with and/or will
interface with the work under this Contract These other contracts may
include but are not limited to the following

61.0403 Coal Handling Equipment
61.0404 Scrubber Additive Conveying System
61.1001 Concrete Chimney
61.1802 Precast Concrete Walls

61.1803 Metal Wall Panels

61.3801 Breeching and Ducts

61.4002 Structural Steel Phase II

61.4003 Structural Steel Phase III

61.4201 Handrail

62.0203 Fabric Filters

71.0412 General Construction Substructures for

Outlying Buildings and AQCS
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71.0413 General Construction Superstructures for
Units thru AQCS

71.0422 General Construction Substructures for Units
71.0423 General Construction Superstructures for Units
72.0201 Mechanical Construction Phase
72.0211 Mechanical Construction Phase II
73.0201 Electrical Construction Phase
73.0211 Electrical Construction Phase
73.0221 Electrical Construction Phase III

74.0201 Control and Instrument Construction Phase
74 0211 Control and Instrument Construction Phase II

Part of the work listed hereinbefore will be in progress concurrently
with the work under this Contract The Contractor shall coordinate his
actions and cooperate with other contractors and the Project Manager in
the beat interest of the project
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Sect ion 3B CONSTRUCTION SCHEDULE

3B.l GENERAL This section covers the requirements for scheduling the
erection portion of the work under this Contract

To enable the work on the project site to be planned and prosecuted in an
orderly and expeditious manner to assist the contractors in coordinating
work to determine completion status evaluate progress and to detect
adverse trends for purposes of initiating and implementing timely re
covery action the Critical Path Method CPM of planning and scheduling
will be utilized in addition to manual scheduling methodology to produce
Project Schedules

The Project Construction Logic Diagrams PCLD or the overall construc
tion of the Intermountain Generating Station are included under separate
cover As an aid to the Contractor designated activities on the PCLD to
be performed under this Contract have been graphically highlighted llow
ever no warranty is made that all activities affecting the Contractors
work have been so highlighted PCLD are not intended to indicate the
scope of the Contractors work They are intended as reference tool
for the Contractor in developing input for the schedule documents defined
in this Section 3g

The Contractor shall actively participate in the Engineers schedule
development and implementation program and shall provide the information
in the format and at the frequencies specified herein

3B.ll Definitions Terms used in this section shall have meanings de
fined herein The term construction as applied to this Contract shall
mean the erection portion of the work under this Contract

Project Construction Logic Diagramst PCLD shall mean
the activity sequence diagrams developed by the Engi
neer for the entire Intermountain Generating Station
project to illustrate major construction activities and
key interfaces between various onsite contractors

Project Construction Control Schedule Diagrams PCCSD
shall mean the time sequence diagrams developed by the

Engineer from the Project Construction Logic Diagrams
including appropriate approved input from the Contrac
tor and other contractors and other appropriate input
as determined by the Engineer

Project Construction Control Schedule PCCS shall
mean the overall construction schedule developed by the

Engineer for the entire Intermountain Generating Sta
tion project based on input by other contractors
input in the various forms specified herein and other
appropriate input as determined by the Engineer
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Contractors Construction Schedule Diagrams CCSD
shall mean the time sequence network diagrams developed
by the Contractor

Contractors Construction Schedule CCS shall mean
the construction schedule developed by the Contractor

Approved Construction Control Schedule Diagrams
ACCSD shall mean the CCSD approved by the Engineer

Approved Construction Control Schedule ACCS shall
mean the construction control schedule developed by the

Engineer from Engineerapproved data submitted by the

Contractor with the Contractorts Construction Schedule

33.2 MILESToNE DATES The milestone dates listed in Section of these

specifications are associated only with the major items of the erection
portion of the work under this Contract or indicate key interface dates
with the work of other contractors The completion dates indicated are
essential to the work under this Contract and to the coordination and

continuity of all work at the site

The listing of activities and dates is not intended to be complete or
detailed listing of all erection work under this Contract or of all
interfaces with the work of other contractors

It is understood and agreed that the completion dates listed are the
latest feasible completion dates for the activity and that earlier dates
may be achieved as agreed by the Contractor Project Manager and Engi
neer

33.3 SCHEDULE DEVELoPMENT AND IMPLEMENTATION Construction schedules
shall be prepared submitted and implemented as specified herein

The Project Construction Control Diagrams and the Project Construction
Control Schedule will be used to monitor overall project status the

Approved Construction Control Schedule Diagrams and the Approved Con
struction Control Schedule will be used to monitor the Contractors

progress under this Contract

The Engineer will develop and maintain the Project Construction Logic
Diagrams the Project Construction Control Schedule and the Approved
Construction Control Schedule utilizing computer The Contractor shall

develop the Contractors Construction Schedule Diagrams the Contractors
Construction Schedule and the Approved Construction Control Schedule
Diagrams In addition the Contractor shall provide the services of his

personnel as required to assist the Project Manager and the Engineer in

the preparation and maintenance of the documents and the submittal of

supplementary information as specified herein or as required by the

Project Manager or the Engineer
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If requested by the Contractor the Engineer will arrange meetings with
the Contractor prior to schedule development to discuss the fundamentals
of CPM scheduling and the role of the Contractor in the development of
overall project scheduling documents

The Contractor shall develop and submit to the Engineer for review the
Contractors Construction Schedule Diagrams CCSD and Contractors
Construction Schedule CCS such documents to include as minimum the
information specified herein The time of submittal of the CCSD and CCS

shalt be as specified in Section IC

The CCSD shall be in precedence network form and shall indicate as
minimum all Contractor activities highlighted in the FOLD All activi
ties shall be coded to the work item numbers indicated on the Project
Construction Logic Diagrams PCLD issued to the Contractor Each ac
tivity shall include the proper interfaces including restraints from
other contractors description of the activity duration and the

manpower requirements by craft Erection activities of more than 20 days
or less than days duration shall be minimized

The Contractors Construction Schedule CCS shall be comprised of com
plete detailed information on all Contractor activities including dates

for early start early finish late start late finish and total

float of each activity corresponding to the Contractors Construction
Schedule Diagrams The CCS shall be computer generated except as other
wise permitted by the Engineer

The Engineer will review the CCSD and CCS Following review the Engi
neer wilt return these documents with review comments to the Contractor
or may arrange meeting with the Contractor to discuss the effectiveness
of the CCSD and CCS in meeting the schedule and interface requirements of
the overall project

Following return of Engineer comments or meetings with the Engineer the
Contractor shall incorporate the required revisions and resubmit the CCSD
and CCS to the Engineer within 14 days

Upon Engineer approval of the Contractors Construction Schedule Dia
grams this document shall be used by the Contractor to generate the

Approved Construction Control Schedule Diagrams and the information
thereon rqj be incorporated in the Project Construction Control Schedule
Diagrams by the Engineer

3B.3.1 Reporting and Updating Not less than 10 orking days prior to

each Schedule Objectives Meeting specified hereinafter the Contractor
shall complete and submit to the Engineer monthly action update report
and any proposed revisions to the Approved Construction Control Schedule

Diagrams The report shall indicate the actual start and finish dates

and remaining duration of all Contractor activities performed during the
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reporting period The report shall also provide an analysis of progress
and shall identify problem areas with corresponding proposed corrective
action

The Contractor shall also notify the Engineer and the Project Manager in

wtiting of the effects of contract changes or conditions causing delays
or which say cause delays in the performance of the Contractors erection
work

The Project Construction Control Schedule Diagrams Project Construction
Control Schedule and Approved Construction Control Schedule will all be

updated by the Engineer based on data submitted as specified in the

previous paragraphs and in accordance with decisions rendered at the

Schedule Objectives Meeting The Approved Construction Control Schedule

Diagrams shall be revised by the Contractor based on Engineer approval of

any proposed revisions

384 SUPPLEMENTAL SCHEDULING INFORMATION In addition to the principal
scheduling information specified to be prepared and submitted the Con
tractor may be required to submit other supplemental scheduling informa
tion to participate in the development of bar chart schedules to reflect
the current status of his work on designated functional systems during
the current reporting periods and to reflect anticipated status for

subsequent reporting periods

35.4E1 Commodity It5it Curves Not later than 30 days prior to commencing
work at the jobsite the Contractor shall submit to the Engineer Commod
ity Curves plotting anticipated units of production on monthly
basis during the life of the erection portion of the contract Forms for
this submittal will be provided by the Engineer After the initial

submittal the Contractor shall submit monthly markups of the cotodity
curves plotting actual production for the month

The Contractor commodity curves shall include but not necessarily be

limited to the curves listed in Section 1G

3B.5 SCHEDULE OBJECTIVES MEETING Periodically usually monthly the

Engineer will conduct Schedule Objectives Meeting for the purpose of

reviewing overall project status

When required by the Engineer the Contractor shall be represented at
such meetings by persohnel intimately familiar with the project project
schedules and current status of the Contractors work and who have
decision making authority

When so requested the Contractor shall report on the status of his work

at such meetings as such work impacts the overall project and as other
wise required by the Engineer to evaluate actual project status
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3B.6 COORDINATION The Contractor shall coordinate his work with that
of other contractors and shall cooperate fully with the Construction
Manager ia maintaining orderly progress towards completion of the work as
scheduled The Construction Managers decision regarding priority between
the Contractors work and the work of other contractors at the site shall
be final and shall not be cause for extra compensation or axtansjon of
time except where extension of time is granted because of actual and
unavoidable delay

The dates shown in the schedule included herein for delivery of Owner
furnished equipment and materials and interface activities of other
contractors on the site are based on dates set forth in separate con
tracts with the Owner and represent the best information available at
this time It should be recognized that these dates may vary due to
causes beyond the Owners control and appropriate allowance should be
made in the Contractors planning of the work

Failure of Ownerfurnished equipment and ciaterials to arrive as sched
uled or failure of other construction contractors to meet their sched
ule shall not be justification for extra compensation or an extension of

tine except where such failure causes in the opinion of the Construction
Manager an unreasonable delay in the Contractors work in which case
the provisions of the General Conditions regarding extensions of time and
extra work shall apply

The Contractor shall keep himself and his subcontractors advised at all

times during the course of the erection work regarding delivery status of
Ownerfurnished equipment and materials and of the progress of construc
tion work being performed under separate contracts

The Construction Manager will upon written request by the Contractor
furnish information which may be available to the Construction Manager
regarding the status of the Ownerfurnished equipment arid materials or
construction work being performed under separate contracts
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Section 3C GENERAL EQUIPMENT ERECTION

30.1 GENERAL This section covers the general requirements for erection
of the equipment

Details of erection work tot covered herein shall conform to accepted
Rood engineering and construction practice the requirements of AlSO the
Engineers drawings the erection drawings applicable nationally recog
nized codes and all applicable state and local codes

All equipment shall be installed in accordance with the manufacturers
instructions especially valves which require special body cooling pro
cedures or removal of internals during welding

Motors and other equipment having electrical connections shall be in
stalled under these specifications but will be electrically connected
under separate specifications All other erection work on this equipment
shall be performed under these specifications

3C.2 CODE REQUIREMENTS All erection procedures shall conform with
accepted good engineering practice and the latest applicable requirements
of the ANSI Code for Pressure Piping the AEME Boiler and Pressure Vessel
Code and the National Board of Fire Underwriters the National Electri
Cal Manufacturers Association and all state laws and local regulations

3C..3 EQUIPMENT PROTECTION All equipment to be erected under these
specifications shall be protected from damage of any kind from the time
it is unloaded until it is ready for initial operation

The equipment shall be protected during storage as described in Sec
tion 3A

Equipment shall be protected from weld spatter during erection

Equipment having glass components such as gages or equipment having other
easily broken components shall be protected during the construction
period with plywood enclosures or other suitable means

Machine finished surfaces polished surfaces or other bare metal sur
faces which are not to be painted such as machinery shafts and cou
plings shall be provided temporary protection during storage and erec
tion by coating of suitable nondrying oily type rust preventive
compound

30.4 MAINTENANCE TOOLS Except as otherwise specified all tools sup
plied with equipment for maintenance purposes shall not be used for erec
tion purposes All such tools shall be stored as directed by the Oori
struction Manager
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3C.5 DEFECTS All defects in erection shall be corrected to the satis
faction of the Construction Manager and Project n.er The dismantling
and reassembly of Contractorfurnished equipment to remove defective

parts replace parts or make adjustments shall be included as part of

the wrk under these specifications

3C.6 LOCATION TOLERANCES All equipment shall be located within 118 inch

of the dimensioned locations

Any structural steel shall be erected to AISC tolerances All parts
shall be assembled accurately Light drifting will be permitted to draw

the parts together but drifting to match unfair holes will not be per
mitted

3C.7 CONCRETE EQUIPMENT BASES AND ANCEOR BOLTS The Owner will furnish
all concrete equipment bases under separate specifications

Anchor bolts 5/8 inch in diameter and larger will be furnished cast into

the concrete equipment bases Anchor bolts smaller than 5/8 inch shall

be furnished by the Contractor and shall be selfdrilling cone type ex
pansion anchors conforming to Federal Specification FFS-325 Group III
Type

3C.8 ACCESS PROVISIONS All Contractorfurnished walkways platforms
and stairs shall be erected in accordance with these requirements

Grating stair treads and handrailings shall be erected as soon as

practicable after steel framing is erected

After grating and stair treads have been installed they shall be pro
tected from damage Grating and treads damaged prior to final acceptance
of the work shall be replaced

3C.8 Steel Framing Steel framing shall be erected in accordance with

AISC standards the erection drawings and these specifications Unless

specified otherwise erectiou tolerances shall be in accordance with the

Eighth edition of the AISC Code of Standard Practice

All joints shall be assembled and abutting surfaces drawn tightly to
gether and the framing checked for alignment plumbness and level

3C.8.1.1 Bolting The installation of high strength bolts and bolting
tools and equipment shall conform to all requirements for 4325 bolts of

the Specifications for Structural Joints Using ASTM 4325 or 4490 Bolts

including the commentary given therewith as approved by the Research

Council on Riveted and Bolted Structural Joints of the Engineering Foun
dation and endorsed by AISC except as otherwise modified and supple
mented herein The Research Council specification is dated April 26
1978

Addendum No
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High strength bolted connections shall be friction type connections

Contact surfaces of friction type connections shall be free of loose scale
dirt burrs oil lacquer galvanizing and other foreign materials that
would prevent solid seating of the parts Contact surfaces of friction type
connections way be shop prime painted

Except as otherwise specified or indicated on the drawings field connec
tions shall be bolted with one inch high strength bolts

The installation of load indicator washers or load indicator bolts shall
be done in accordance with the manufacturers written instructions

3C.8.2 Rectangular Grating Grating sections shall be installed such
that bearing bars md spacer bars in adjacent sections are in alignment
Grating shall lie flat with no tendency to rock when installed Each
grating section shall be secured at least twice at each support

All grating panels shall be fastened to the support steel with two saddle
clips and welded stud type bolts at each support

Stud type bolts shall be furnished and installed under these specifica
tions Stud type bolts shall be Size 1/420 with pitch diameter base and
shall be attached by the arcstud welding process The finished length
after welding shall be approximately 1/8 inch less than the grating
depth Nuts shall conform to ANSI 318.2.2 Studs washers and nuts
shall be zinc plated in accordance with ASTh Al64 Type ItS

Normal refitting work shall be performed as required to install the

grating and stair treads Any field cuts on grating shall be saw cut
flame cutting will not be allowed

3C.8.2.l Stair treads Stair treads shall be bolted to the stair string
ers with galvnized unfinished bolts nuts and lock washers Pour
3/8 inch bolts shall be used for each tread

3C.8.3 Handrailings All welding shall be done neatly and substan
tially Rail splices shall be welded and ground smooth except where

expansion splice locks are required Expansion splice locks shall be
installed with the set screws snugtightened only so that the joint may

open and close with temperature changes

After installation handrailings shall have vertical posts and the rails
shall be parallel to the horizontal or sloping surface which supports the

posts

Alter completion of all other work under these specifications handrail
ings shall be checked for final alignment using tightly drawn steel
wire for reference tolerance of not to exceed 1/4 inch will be al
lowed for posts and rails Handrailings that do not meet these require
ments shall be straightened or replaced
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3G 8.4 Field Paintin_g Damaged or inadequate paint films of shop primed
structural steel materials grating handrailings all accessible surfaces
of field welds and damaged galvanized surfaces shall be cleaned and

touchup painted

Touchup paint for shop coated materials shall be in accordance with the

requirements of Section lB

Ungalvanized field connection bolts shall be field painted in accordance
with the requirements of Section lB

All damaged coatings on epoxy coated grating surfaces shall be field touch
up painted with the Contractorfurnished air dry touchup kit Damaged
surfaces shall be repaired in accordance with the written instructions

supplied with the touchup kit

3G ALIGNMENT The alignment of rotating machinery shafts shall be as

nearly perfect as practicable Parallel offset between coupling halves
shall not exceed 0.001 inch with proper allowance for expansion of the

driver or driven unit when operating The faces of coupling halves1 with
the halves square on their shafts shall be parallel within 0001 inch
Parallel offset measurements shall be made with dial indicator Angu
lar offset measurements shall be made with dial indicator preferably
or feeler gages if space limitations prevent the use of dial indicator
Jritten records of all measurements shall be submitted to the Construc
tion Manager

3C.lO DOWELING All mechanical equipment including motor drives shall
be doweled using tapered dowels after shafts have been aligned as di
rected by the Construction Manager

3C.ll PIPING CONNECTIONS All equipment having piping connections shall
be leveled lined and wedged in place but shall not be grouted or bolted
prior to the initial fitting and alignment of connecting piping All

equipment shall however be grouted or bolted to its foundation prior to

final bolting or welding of the connecting piping

All flanged joints shall be checked and retightened after approximately
10 days of operation at normal operating temperatures

3C.LZ EQUIPIENT PIPING All piping valves and fittings furnished with
the equipment shall be installed in accordance with the requirements of

Section of these specifications

All equipment drains shall be piped to bellups or floor drains Connec
tions to bellups shall be calked unless otherwise directed by the Con
struction Manager Equipment oil drain points shall be provided with
bronze plug cock of the same size as the connection and screwed cap or

plug
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3C.l3 PUMP SUCTION STRAINERS All pump suction strainers shall be

installed before starting the associated equipment Temporary strainers
for all general service pumps shall be furnished and installed

3c.14 ELECTRICAL EQUIPME All electrical equipment furnished with the

equipment shall be insialled under these specifications except as speci
fied otherwise herein All wiring conduit conductors and raceways
furnished with the equipment shall be installed under these specifics-
tions except as specified otherwise All other Ownerfurnished motors
wiring conduit conductors and racevays will be furnished and installed
under separate specifications

All electrical equipment including electric motors shall be continu
ously heated during the time it is in storage and until it is placed in
initial operation The heat shall be applied by energizing the builtin
space heaters where supplied Where builtin space heaters are not sup
plied electrical equipment shall have heat applied in manner accept
able to the Construction Manager

3C.lS MOTORS Motor bearings control components and other exposed
parts shall be protected against corrosion and periodically inspected
Bearing oil reservoirs shall be filled to the indicated level with the

proper lubricating oil At the end of every months in storage the
rotors of equipment with oil lubricated bearings shall be rotated until
the journals are covered with oil Where bearings are grease lubricated
the rotors shall be rotated not less than five revolutions at the end of

every months to cover the bearing parts with new grease Where moisture
condensation or flooding does occur sleeve bearings shall be removed
from housings to prevent corrosion of the journal Shoes of vertically
pivoted shoe type bearings shall be removed and the rotor supported on
jacks to prevent galvanic corrosion of the inner runner Each electric
motor shall be examined for damage and the insulation meggered when the
motor is received and during storage as requested by the Construction
Manager If the motor insulation megger values are below acceptable
values established by the manufacturer or Construction Manager the motor
windings shall be dried by application of metered dc current to the

wiudings in manner acceptable to the Construction Manager

Electric motors shall have the insulation resistance of the windings
checked irimiediately after erection is complete and itmuediately prior to

startup to determine if the winding requires drying out

If the insulation resistance corrected to 40 of the windings of any
motor measures less than rated kV megohm the Contractor shall dry the

windings until the insulation resistance does measure rated kV megoha
or greater Drying of windings under these conditions shall be at the
Contractors expense
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The Contractor shall maintain Winding Insulation Resistance Report for
all electric motors installed under his responsibility The report shall
indicate the measured insulation resistances This report shall be

updated after each winding insulation check copy of the updated
Winding Insulation Resistance Report shall be submitted to the Construc
tion Manager

Stainless steel shims cut to the same size as the motor foot shall be

installed beneath each motor wherever practicable when alining shafts so
that future realignment may be performed without grinding the motor
baseplate

All motors shall be checked for proper rotation before connection to the
driven equipment record shall be kept of all motor rotation checks

3C 16 CONTROL AND INSTRUMENTATION QUIPNENT Control and instrumenta
tion equipment shall be installed in accordance with this section Sec
tion 3H CONTROLS AN INSTRUMENTATION INSTALLATION and Section 3F
PLPING ERECTION

3C.ll MISCELLANEOUS EQUIPMENT It ants of miscellaneous equipment such as

locally mounted pressure and flow transmitters pilot controls for con
trol valves etc shall be installed in easily accessible locations and

subject to the acceptance of the Construction Manager All such items

shall be rigidly supported from the building or support structure by
means of suitable brackets

3C.13 CLEANING AND PAINTING All equipment shall be cleaned of all

sand dirt and other foreign materials immediately after removal from
storage and before the equipment is brought to the installation site
All piping and tubes shall be air blown

After erection of the equipment all exposed shop prime and finish painted
surfaces which have been damaged shall be repaired by repainting Pre
viously unprimed exposed surfaces requiring corrosion protection shall be

prime painted in accordance with the requirements of Section lH

Before application of paint all surfaces to be painted shall be thor
oughly cleaned of all dirt rust scale greases oils and other foreign
materials by solvent cleaning and by wire brushing scraping or sandblast
ing

Damaged finish painted surfaces shall be repaired with paint provided by
the equipment supplier

All surfaces of aluminum jackets which will be in contact with steel or

cast iron shall be thoroughly prime painted with an alkyd resin zinc

chromate primer
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Areas tanks or equipment that will be inaccessible alter complete erec
tion of the equipment shall be finish painted The paint manufacturer
and color will be as determined by and acceptable to the Engineer

3C.19 GAS ENVELOPE LEAK TESTS After erection of the equipment leak

tests shall be performed to prove the gas tightness of the equipment and

ductwork

The tests shall include all ductwork and equipment from the inlet teai
nal point through the scrubber modules to the outlet terminal point

including bypass

All labor and equipment required for the tests shall be furnished by the

Contractor

Testing shall be by one or more of the following methods

Smoke bomb test

Vacuum box test

Air pressure sound test

Liquid penetrant through wall test

plan shall be submitted to the Construction Manager outlining the test

method to be used for each item of equipment and for the ductwork Test
methods shall be acceptable to the Construction Manager

All defects in the work discovered during the leak tests shall be cor
rected and the tests shall be repeated to demonstrate adequacy of the

corrective measures

3C.20 CRECKOUT AND TRIAL OPERATION After erection all equipment shall
be checked out and trial operated in accordance with the requirements of

Section 31 STARTUP and as specified herein

All equipment shall be cleaned Rotating machinery shall be lubricated
checked for freedom of movement by hand if possible and all prerequisite
operating conditions established before the application of motive power
All bearings shall be inspected by the Contractor prior to final align
ment and again prior to initial rotation checks of the equipment to en
sure bearings contain no foreign material and to easure that rio abnormal
conditions exist copy of the bearing check report shall be given to

the Construction Manager Equipment subject to pressure shall be checked
for leakage
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Section 3D FIELD SflUCYURAL WELDING

3DJ GENEEAL This section covers all field welding except field weld
ing of API Code tanks constructed of carbon steel and piping components

Unless otherwise specified all welds welding and related operations
for structural steel ductwork and equipment shop fabricated from steel
plate and structural shapes shall conform with the Structural Welding
Code by the American Welding Society MIS 11.180 and the following
requirements

Welding of materials or combinations of materials not provided for in the
referenced MIS code such as austen.itic stainless steels nickel base

alloys or other similar corrosion resistant materials shall be as speci
fied herein Welds in such nonMIS code materials shall nonetheless
conform to the quality requirements specified in Section 8.15 of MIS 11.1

Field welding of field erected tanks shall be in accordance with the

requirements of Section SE

Field welding of piping components shall be in accordance with the re
quirements of Section 3F

Welding of ASTM A606 sheet metal shall be in accordance with MIS 139.180
Welding procedure qualifications and qualifications of welders shall be
in accordance with MIS 19.180

Shop welding requirements are specified in Parts and of these speci
fications

Except as otherwise accepted welding shall be performed using only those
procedures and joint details which have prequalified status when performed
in accordance with MIS code

The provisions of Table 4.L.4 of the referenced MIS code concerning
filler metal requirements for ASTN A588 steels shall apply The cot
rosion characteristics of the weld metal shall be similar to the cor
rosion characteristics of the base metal The welding processes filler
metals and fluxes specified in the referenced AWS code shall be used for
these types of steels

Welding procedures proposed for use on corrosion resistant materials
such as austenitic stainless steels nickel base alloys or other similar
corrosion resistant materials shall be prepared and qualified in ac
cordance with the requirements of ASHE Boiler and Pressure Vessel Code
Section IX Welding and Brazing Qualifications Welders who apply those

procedures shall also be qualified in accordance with ASME Section IX
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All welding procedures including MiS prequalified procedures and ASME

qualified procedures with qualification test records shall be submitted
in accordance with the Document Submittal Schedule No welding shall be

done until the Construction Managers review is complete

All welders welding operators and tackers shall be qualified by an
independent testing laboratory or shall be qualified at the Owners site

testing facility in accordance with the provisions of the applicable
code Accurate records of welder welding operator and tacker qualif
cat ions shall be maintained by the Contractor and shall be made available
to the Construction Manager and the Engineer upon request

All welds shall be properly identified on detailed shop drawings and

subject to review by the Engineer

Components to be welded shall be accurately positioned and shall be

rigidly secured during welding

All welded joints exposed in exterior locations or subject to submergence
in any location shall be provided with continuous welds along the contact

edges except as prohibited in Article 8.8.5 of the referenced AWS code

All butt welded joints shall be full penetration welds except as mutually
agreed by the Construction Manager and the Engineer in writing

Seal welds shall have full contour weld beads or in the case of corner
welds full throat and legs

All interior seams and joints of the ductwork exposed to flue gases shall
be seal welded

Groove welds shall be terminated at the ends of the joint by use of

extension bars or runoff plates Extension bars and runoff plates shall

be removed upon completion and cooling of the weld and the ends of the

weld shall be made snoth and flush with the edges of the abutting parts

All welds shall be chipped and sandblasted or wire brushed to remove all

flux scale and spatter

Welds that are not dimensioned on the equipment drawings shall be sized

to develop the full strength of the least strength component involved in

the connection

Each welding operator shall be qualified for all welding procedures and

positions required in joint that he welds
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The application of heat to correct weld distortion and dimensional devia
tion in austenitic stainless steels or other corrosion resistant materials

is prohibited

Block sequence welding on austenitic stainless steel or other corrosion

resistant materials is prohibited Block sequence welding on carbon

steel may be permitted for specific applications after block sequence
welding procedure review and acceptance by the Engineer

For wire brushing of stainless steel or other corrosion resistant mate
rials1 brushes shall have stainless steel bristles and shall be identi
fied and controlled for use on corrosion resistant materials only

Grinding of stainless steel or other corrosion resistant materials shall

be performed with resin or rubber bonded aluminum oxide or silicon carbide

grinding wheels identified and controlled for use on stainless steel

only

Antispatter compounds used on stainless steel surfaces shall not cause
corrosive or other harmful effects and shall not contain more than 200 ppm
total halogens Total halogens shall be determined by analysis and the

Contractor shall obtain certified test reports for each batch used

3D.2 WELDING MflUODS Only the following welding processes will be

permitted subject to proper code qualification and/or the concurrence of

the Engineer

Shielded metal arc

Gas metal arc

Flux cored arc

The short circuiting transfer mode of the gas metal arc welding process
shall not be used with materials or connections that involve member

over 3/16 inch in thickness The use of the selfshielded electrodes in

the flux cored arc welding processes will be permitted only in certain
cases with the specific acceptance of the Engineer Supplemental shield
ing of selfshielding electrodes in the flux cored arc welding process
will be acceptable

Welding between carbon and austenitic stainless steels if required
shall utilize either AWS Class 309 filler metal or nickel base filler
metal recommended for dissimilar metal welding

Filler metal for joining austenitic stainless steels nickel base alloys

or other similar corrosion resistant materials shall be as recommended by
the material manufacturer and shall have the concurrence of the Engineer
Welding procedures and qualification test data shall clearly identify all

filler metals
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Low hydrogen electrodes shall be stored and handled during use in
manner that will maintain their low hydrogen characteristics The
methods used for storage and handling shall be fully explained in the

welding procedures submitted or in separate electrode storage and
handling procedure submitted to the Construction Manager for review prior
to beginning the work

The Contractor shall provide for the care and maintenance of all filler
metals to prevent damage from the atmosphere or the misapplication of
filler metals

Austenitic stainless steel filler metal including Type 31714 shall have
delta ferrite content of to 20 FN Ferrite Number for asdeposited

weld metal The Contractor shall verify ferrite content by material
manufacturers certified material test report MTR or by laboratory test
report prior to use on project work The delta ferrite requirement does
not apply to 904L or Type 310 alloys

3D.2.l Heat Input Heat input shall be controlled during welding of
austenitic stainless steels nickel base alloys and other similar cor
rosion resistant materials as indicated in this section

For the shielded metal arc welding process the maximum covered electrode
size shall be 5/32 inch diameter The maximum weld bead width shall be
the lesser of four times the electrode core wire diameter or 5/8 inch

Heat input control for semiautomatic gas metal arc and flux cored arc
welding processes shall be controlled according to the formula below
Heat input for any welding pass shall not exceed 50000 joules per inch

Heat Input Voltage volts Current Amps 60

Travel speed inches per minute

Note The heat input is based on the voltage at the arc
Voltage may however be measured at the welding
power supply If the heat input limit is exceeded
when voltage is measured at the welding power supply
the measured voltage may be reduced by an amount
equal to the voltage drop between the power supply
and the arc

Note Travel speed for semiautomatic processes may be

determined from test welds using the applicable
welding procedure parameters to be applied prior
to actual pipe or component welding

Heat input instructions for all of the welding processes described above
shall be included in the Contractors welding procedure submitted to the

Engineer
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The Contractor shall establish procedure for periodic inprocess in
spection to verify implementation of limited heat input criteria In
process inspections shall be documented and subject to audit by the

Engineer and Construction Manager

Preheat and interpass temperatures for austenitic stainless steels or

nickel base alloys shall not exceed 350 Temperature indicating crayons
used on austenitic stainless steels shall not cause corrosive or other
harmful effects and shall not contain more than 200 ppm total halogens
Total halogens shall be determined by analysis The Contractor shall
obtain certification of these tests for each different crayon batch used

30.3 TESTING AND INSPECTION This article covers inspection and non
destructive tests of welding

The Construction Manager and r2ject Manaser will make periodic inspec
tions of welding and welding records

The Contractor shafl provide visual inspection of all welds and shail
correct all defective welds in accordance with the referenced AIlS code
and supplementary requirements specified herein Personnel performing
visual inspection of welds shall be qualified and certified in accordance
with AWS QCI Standard for Qualification and Certification of Welding
Inspectors

Nondestructive tests shall be conducted by the Contractor as specified
herein on the welded portions of equipment ductwork and devices fabri
cated from plate and structural shapes Nondestructive testing shall be

in accordance with the requirements of Article 6.7 of the referenced AWS

code

The Construction Manager r_Pojet_4pager may require additional welding
tests in addition to those specified below The additional tests will be

paid for by the Owner if no weld defects are found The additional tests

shall be at the Contractors expense if weld defects are found

3D.3.1 Fillet Welds Fillet welds shatl be inspected in accordance with
the following criteria Fillet welds shall be inspected by one foot

samples of magnetic particle inspection or dye penetrant inspection
Without regard to the number of welders or welding operators working
thereon one spot in the first 10 feet of weld shall be examined If no
defects are found one additional spot per 100 feet of weld shall be

examined If defects are found in the tests the tests shall be con
ducted at the rate of one spot per 10 feet until no defects are found
Thereafter tests shall be conducted at the rate of one spot per tOO feet

of weld The testing shall meet the inspection and qualification re
quirements of the referenced MS code All unacceptable defects shall be

removed rewelded and reinspected by the same method which located the

defects
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3D.3.2 Butt Welded Joints Field butt welded joints without regard to
the number of welders or welding operators working thereon shall be

examined by radiographic inspection One spot in the first 10 feet of
weld shall be examined If no defects are found one additional spot per
100 feet of weld shall be examined If defects are found in the tests
the tests shall be conducted at the rate of one spot per 10 feet until no
defects are found Thereaf tar tests shall be conducted at the rate of

one spot per 100 feet of weld Unless otherwise specified herein test
ing shall meat the inspection and qualification requirements of the

referenced AWS code All unacceptable defects found by radiography shall
be removed rewelded and reinspected by radiography

3D.3.3 Sealing Corner andp Joints All sealing corner and lap
field welded joints shall be randomly inspected by one foot samples of

magnetic particle or dye penetrant inspection The total length of the
random inspection shall as minimum be one per cent of the total length
of welding Defects shall be repaired and adjustments made to welding
techniques and methods in order to prevent further occurrence of the
defects
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Section BE TANK ERECTION

BE GENERAL Tanks shall be erected on foundations furnished by the

Owner The foundations will be constructed in accordance with standard
construction practices Any shimming required for leveling the tank

bottom shall be the Contractors responsibility

The tanks shall be erected tested repaired and painted using proce
dures meeting the requirements and recommendations of API Standard 650 or
APt Standard 620 as applicable and in accordance with the requirements
specified herein

BE..2 WELDING All welds welding and related operations for steel
shall be in conformity with the requirements of API Standard 650 Appen
dix or API Standard 620 as applicable

Welding of the reaction tanks shall be in accordance with the requirements
of Section 3D

Joints in the roof and bottom plates of the reaction tanks shall be

double welded butt joint type with complete penetration

Inside roof joints for tanks other than the reaction tanks shall be seal
welded with continuous fillet weld

All inside butt welded joints shall be ground smooth and flush

Roof seal welds and bottom fillet welds shall be ground smooth

All field joints shall be properly identified on the erection drawings
and shall be subject to the acceptance of the Construction Manager

Components to be welded shall be accurately positioned and shall be rig
idly secured during welding

Each welding operator shall be qualified for all welding procedures and

positions required in joint that he welds The entire weld of any
structural joint shall be made by one operator

Each welding operator shall be assigned an identification mark or symbol
and upon completion of weld the operator shall apply his assigned mark
in the parent metal adjacent to the weld

In addition to operator and procedure qualifications the Contractor
shall maintain accurate records of each welding operators identification
mark and of the welded joints each operator makes All such records
shall be available to the Construction Manager upon request

BE.3 TESTS Welded joints shall be tested in accordance with the re
quirements stated in API Standard 650 Appendix ID or API 620 as appli
cable and as specified herein
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All costs for testing examination equiputent required for making the
tests test reports and repairs shall be borne by the Contractor

The Construction Manager v.111 use API Standard 650 Appendix or API 620
as applicable as guide and will be the sole judge of acceptability of
welds and welding repairs

All testing and repair work shall be accepted by the Construction Managerbefore blasting or painting is started

3E.3.1 Radiographic Examinations The welded joints in the shells of
the tanks shall be radiographically inspected The location of the re
quired spot radiographs shall be as determined by the Construction
Manager and shall be insofar as practical uniformly distributed The
number of spot radiographs required shall be in accordance with the API
Standard Radiographa shall be submitted to the Construction Manager for
acceptance and defective welds shall be repaired as directed

3E.3.2 Testing Tank Bottom After completion of all welding of the bot
tom of the tank and before any field painting vacuum shall be applied
to the joints and the joints shall be tested for leaks using soapsuds
linseed oil or other suitable material acceptable to the Construction
Manager Any leaking joints shall be repaired and the test repeated
until all joints are tight

3E.3I3 Testing Tank Shell After completion of the tank before any
external piping has been connected and prior to applying any interior or
exterior coatings the tank shall be filled with water and all submerged
joints inspected Any leaking joints shall be rewelded after dropping
the water level to at least one foot below the point being repaired The
test shall be repeated until all joints are tight

3E.3.4 Testing Tank Roof Prior to application of any interior or
exterior coatings the tank roof shall be tested by applying an external
vacuum to the seams and by using soapsuds linseed oil or other suitable
material acceptable to the Construction Manager for detection of leaks

3E.4 SURFACE PREPARATION AND COATINGS The interior and exterior sur
faces of all field erectedjLks except the reaction tanks shall be
coated in the field in accordance with the requirements of Section 1ff

The interior and exterior surfaces of the reaction tanks shall not be
coated

detailed description of tank interior lining or coating application and
testing procedures to be furnished and applied by the Contractor shall be
submitted to the Engineer Application and test procedures shall be

acceptable to the Engineer
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3E.4.l Surface Preparation and Cleaning All rough or irregular welds
and plate edges shall be ground as required to eliminate sharp edges
All weld spatter shall be removed Lubricants shall be removed from all

surfaces with suitable solvent

All exterior surfaces shall be prepared and coated in the field after

completion of tank erection1 in accordance with the requirements of

Section 1R All interior surfaces shall be blast cleaned in accordance
with SSFCSP Blast Cleaning to White Metalt using silica sand of 16 to

30 mesh size Blasted surfaces shall be thoroughly cleaned and coated

the same day they are blasted

3E.4.2 Tank Bottom Coating After the tank bottom and first shell

course have been completed and tested the underside of the bottom plates
of each tank shall be prepared and coated in the field as specified in

Section 1H
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Section PIPING ERECTION

3. GENERAL. All piping valves fittings and piping specialties
shall be erected in accordance with the requirements of this section
Any piping installation not specified herein shall be done in accordance
with good engineering practice

Rubber lined pipe fiberglass reinforced plastic pipe and PVC pipe shall
be installed in accordance with the recommendations of the manufacturer
this section and Section 2E

3F.2 CODE REQUIREMENtS Field fabrication erection and testing shalt
be in accordance with the requirements specified in Section ZN in the
article entitled CODE REQUIREMENTS

3P.3 FIELD CHECK field check of all connections to equipment and

piping installed under separate specifications shall be made The field
check shall confirm location size flange facing flange drilling and
other data pertinent to the connections

3F.4 MISCELLANEOUS PIPING All miscellaneous piping shall be installed
in neat rectangular form Special attention shall be given to secur
ing neat appearance All piping shall be installed perpendicular or
parallel to the major equipment building structure and floor levels
except in special cases consented to by the Construction Manager

All piping including tubing shall be installed in accordance with the

following requirements

Piping shall not be installed above or within horizontal
distance of feet front electrical equipment such as switch
gear switchboards control panels motor controls contac
ton communication equipment batteries battery chargers
and motor generators unless written consent of the Cons trac
tion Manager is obtained Improperly located piping shall
be removed and relocated

Shutoff valves shall be provided at the main headers

Valves shall be installed in such manner that they can be

operated from the main operating floors or platforms without
the use of ladders or special operating devices

Piping shall be installed with minimum of 7ó headroom
over passageways and walkways

Pipe runs which require drainage shall be installed so that

they pitch toward the point of drainage
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Indoor piping subject to freezing shall not be routed in the

vicinity of large doors which could be open for moving of

mobile equipment or maintenance

Routings shall be selected to avoid interference with planned
and dimensioned locations for lighting fixtures electrical

trays raceways or conduit The Contractor shall review
the Engineers drawings for electrical construction to avoid
such interferences before routing the piping The electrical

drawings will be available at the site

Sketches of the proposed routing of all piping not located on the draw
ings shall be submitted to the Construction Manager and acceptance of all

routings shall be obtained before the piping is erected

31.5 TEMPORARY PIPING AND EQUIPMENT All temporary piping valves
fittings and iquiprent required for construction cleaning testing and

startup shall be provided All equipment pipings and valves of

temporary nature shall be installed in safe and workmanlike manner
This shall include such lines as hydrostatic test lines blanking ix
tures required to seal off piping terminals for hydrostatic tests and

all other temporary lines required to successfully complete the work
When the temporary piping is no longer required the Contractorf urnished

temporary piping shall be dismantled and removed from the site

3F.6 THERMAL EXPANSION All piping shalt be installed so that excessive
or destructive expansion forces will not exist either in the cold con
dition or under conditions of maximum temperature All bends expansion
joints and special fittings necessary to provide proper expansion shall
be provided

Where expansion joints are used anchors shall be installed as required
to prevent damage from the forces generated by the fluid pressure of the

line Care must be taken in installing expansion joint anchors to make
certain that full play is allowed at all tines from maximum to minimum

temperatures

Expansion loops shall be provided in all small hot lines if required

3P.7 WELDING In addition to the pipe welding requirements specified in

Section 211 the following requirements shall apply to field welded joints

Prior to starting work all welding procedures shall be submitted in

accordance with the Document Submittal Schedule

All welding procedures welders and welding operators shall be qualified
in accordance with applicable code requirements before the work is started
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Records shall be maintained of the welding procedures and welder per
formance qualification tests or work done under these specifications
Certified copies of any of the records shall be furnished in accordance
with the Document Submittal Schedule

The quality of welding may be tested by removal of section of material
containing weld Such section shall be removed if requested by the

Construction Manager

3P.7.l End Prpparation Butt weld joints shall be prepared In accord
ance with details included in Section 2t1 Backing rings shall not be
used except as permitted by the requirements of Section 21 Machining or

automatic flame cutting shall be used wherever possible Rand flame

cutting will be permitted only where machine cutting is impractical All

slag shall be removed from cuts and hand cut ends shall be ground smooth

Pipe ends for socket welding or screwed connections shall be reamed to
the full inside diameter to remove all burrs and obstructions

JF.8 PIPE SUPPORTS Insofar as possible pipe supports shall be in
stalled so as to be vertical in the hot position of the piping This

shall be accomplished by offsetting the structural attachment from the

pipe attachment when the piping is in the cold position

The support assemblies shall not be used for the attachment of rigging to
hoist the pipe into place The piping shall be securely held in place by
other means until the pipe support is completely assembled and attached
to the pipe and building structures and the spring support set to take

care of pipe sway All rigging shall be removed in such manner as not
to impose sudden load on the pipe support

Spring supports shall not be used during hydrostatic testing of piping
systems unless they are pinned or blocked to act as rigid supports All

piping having such supports which are not pinned or blocked shall be held

securely in place by other temporary means throughout the testing After
successfully passing the hydrostatic test the pin or blocking device
shall be removed

After the piping has been completely installed insulated and filled
with its normal operating medium the springs shall be adjusted to the
cold position If necessary the spring support shall be readjusted to
the hot position after the line has been placed in service at its normal
maximum operating temperature condition

Welding of pipe supports to structural steel forming part of the sup
porting structure shall be accomplished by means of the electric metal
arc method only and the quality of welding shall be at least equivalent
to that provided by the specifications of the American Institute of Steel

Construction The structural beams shall not be heated more than neces
sary to attach the support All welds shall run parallel to the axis of
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the span and all welding shall be staggered with cooling allowed between
subsequent deposits No welding across beam flanges will be permitted
Loaded beams shall be unloaded or properly shored prior to field welding
if 10 per cent or more of the flange or web crosssectional area should
be heated to over 500 at any one time

3F.9 CUflINGAZ4D DRILLING STRUCTURES All necessary drilling cutting
and patching of structures required for proper installation of piping or
bolts shall be done but only with the consent of the Construction Manager

Holes shall not be cut in structural steel Wherever possible clamps
shall be used for attaching erection rigging Lugs may be welded to
structural steel only with the consent of the Construction Manager Upon
completion of the work the lugs shall be removed and the surfaces ground
smooth

All holes cut in grating or floor plate shall be banded and reinforced in
accordance with the details which will be provided by the Engineer
Holes in floor plate shall be machine cut Aluminum shall be used for

banding aluminum plate and steel for steel grating or floor plate After
bands and reinforcements have been installed all welds shall be ground
smooth and weld areas bands and reinforcements shall be painted to
match adjacent surfaces Damaged paint and areas of galvanized metals
shall be repaired in accordance with Section lB requirements

If normal grating support is removed by the cutting of holes the Con
tractor shall add miscellaneous angles or other steel as required to

properly support the grating

Holes in concrete floors shall be provided with machine cut steel pipe
sleeves in accordance with the details which will be provided by the

Engineer

All openings in concrete shall be made by core drilling saws or similar
clean cutting equipment

Where boxouts are left in concrete walls for the passage of pipes the

Contractor shall provide seal rings on the pipes and concrete fill the

wall openings Surfaces of hardened concrete shall be coated with epoxy
bonding compound before the concrete fill is placed Epoxy bonding com
pound shall be Sika Chemical Sikadur HiModt or acceptable equal

Roles cut in walls and roofs shall be complete with sleeves collars
panel edge closures reinforcing flashing and other accessories in

accordance with the details which will be provided by the Engineer

JF.10 EQUIPMENT CONNECTIONS When attaching piping to equipment con
nections special care shall be taken that excessive stresses are not

transmitted to and imposed upon such connections
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In the case of flanged connections the piping shall be installed and

supported so that accurate matching of bolt holes and uniform contact

over the entire flange area are obtained prior to the installation of any
flange bolts Bolts shall be uniformly and carefully tightened to uni
formly compress the gaskets and minimize flange stress

Special precaution shall be taken in allowing for shrinkage during weld
ing of nozzle connections so as not to impose excessive stresses on the

equipment

Pitup of the flanges to equipment connections may be checked by the

Construction Manager after the bolting has been installed Such bolting
shall be removed and replaced and new gaskets installed if requested by
the Construction Manager

When welding to coated tanks the Contractor shall wrap all tank connec
tions and the immediate tank area The wrappings shall be kept wetted
The Contractor shall be responsible for protecting the tank coating dur
ing the welding operation and for replacement of the coating if damaged

by his actions

Alter startup if the connecting piping is exerting excessive strains on

the equipment the piping shall be altered by adjusting the piping sup
ports cutting and rewelding joints and removing sections of piping all

as necessary to eliminate the excessive strains Piping which vibrates

excessively shall be anchored or snubbed as necessary

3Y.ll VALVE INSTALLATION All valves shall be installed in accordance

with the requirements stated herein

Excessive piping strains and bending moments on valves especially

Class 150 large steel gate valves and butterfly valves shall be avoided
Excessive strains and moments will result in distorted valve seats

All steel globe valves shall be installed wherever possible in such

manner that closing of the valve will relieve the pressure from the

packing and permit repacking of the valve with the plant in normal opera
tion This shall be accomplished by installing the valves on all branch

lines from pressure source with the pressure under the seat of the

valve In the case of bypass line or line containing two or more

globe valves connecting two pressure sources that cannot be taken out of

service after the plant is in normal operation the valve at each end of

the line shall be installed in such manner that the connecting line

between the valves may be taken out of service for repacking of both

valves when they are closed Exceptions to the above requirements are

those valves for which the manufacturer indicates the required direction
of flow through the valve

Valve discs and plugs shall be off the valve seats when welding valves

into the lines
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check valves shall not be installed in vertical runs of piping unless

they are specifically designed for vertical operation

3P.12 STALLATI0N 07 JOINT UNIONS Unions shall be installed in all

piping as required at equipment connections as directed by the Con
struction Manager and in piping that contains instruments and special
items such as meters level controllers float switches traps and gage

glasses in order that these items may be easily removed from the line
Every precaution shall be taken in installing unions in order that the

adjoining seating surfaces fit up squarely without forcing

37.13 MAKING FLANGED CONNECtIONS The faces of all flanges and gaskets
shall be wiped clean when making up flanged joints The contact faces of

all flanges shall meet squarely and particular care shall be exercised

in pulling up flanged joints to prevent overstressing of flanges or
flange bolting

The threads of all bolting shall be painted with suitable thread lu
bricant before the joint Is made The lubricant shall be suitable for
the operating temperatures involved

.14 MISCELLANEOUS SMALL CONNECTIONS All openings for vents drains
instruments and other similar connections made after erection of the

piping systems shall be drilled No burning of such openings will be

permitted Any burrs remaining on the inside wall of the pipe after

drilling shall be removed

tow point drains and high point vents of all water piping systems and

other systems to be hydrostatically tested shall be provided with

3/4 inch minimum screwed plugged openings as required to permit drainage
of the systems

The lubricating oil drains on all machinery shall be provided with

brass plug cock of the same size as the equipment connection and

screwed pipe plug before the installation of the oil

37 13 DAMAGE TO MACHINED SURFACES SpeciaJt measures shall be taken to

avoid damage to machined surfaces such as flange facings or pipe ends

which have been prepared for welding Any damage to welding ends shall

be repaired prior to butting up for welding If flange facing is

marred scratched or damaged to such an extent that in the opinion of

the Construction Manager the flange will be cause for leakage such

flange shall be repaired or replaced

When welding to equipment which is in the assembled condition separate

ground leads shall be attached to the equipment pipes or components to

prevent stray welding currents from arcing the internals of the equip
ment Wherever possible the ground lead shall be 2/0 cable or larger

directly and mechanically connected adjacent to the welding area and re
turned directly to the welding power source
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3P.16 LNSTRUKENT AND CONTROlS PtPtNG ANt TTTBtNG All Instrument and
control installation piping and tubLj shall be done by workmen ex
perienced in this type of work and in accordance with the recormoendations
of the equipment manufacturer

All field rnnted instruments furnished by the Contractor shall be in
stalled by the Contractor Instruments shall be mounted and piped so
that they function under the conditions of the process

Water and air purging of instrument connection piping shall be provided
as required

Taps on process piping and vessels for measuring process variables which
will be used to cause the scrubber or portions thereof to trip shall be

provided In pairs These taps shall be connected through threeway
valve to the instruments This valve will allow isolation of one of the

taps for cleaning while the instrument obtains measurements through the
other AU taps in horizontal slurry piping shall be located on top of
the pipe All taps on vertical slurry pipes shall be located on 45 de
gree angle upward from horizontal

317.16.1 Pressure Connection Piping Except as otherwise specified
pressure conTnectioas between instruments and/or instrument enclosure
bulkhead fittings as applicable and primary shutoff valves on the

process piping or equipment shall be made with the materjaj.s specified in
Section 2K subject to the following conditions

All stainless steel tubing shall be continuously supported

Onehalf inch outside diameter stainless steel tubing shall
be fully protected as well as continuously supported in

trays where it is subj ect to mechanical damage

Capillary tubing shall be fully protected as well as fully

supported for the full length of its run

Pressure connecting piping shall preferably slope continuously from the

process connection to the instrument and all horizontal runs shall have
minimum slope of 1/2 inch per foot The preferred direction of slope

is downward from process to instrument for liquid piping and upward for
flue gas and compressed air piping The direction of slope may be re
versed by use of appropriate vents or drain connections

Drain pots shall be furnished at any low point in flue gas or corn
pressed air instrument line vent valve shall be provided at the high
point in liquid instrument line

Eachfrstrument line shall be pyylded with ht oE.a
Liznof the ins trument and shall be provided jasecondayshut-cff
valve unless the primary shut-off valve can be reached by anoaerator
1tniata the o1asin_o 111 ntEe.at.

Addendum No
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Enclosure niounted instruments shall be_provided ish_b1odown and shut
off va lv field installed ky.Je_C2ntractor 1nents n..tlled

the Owner in enclosures will be rihiwi Ahztzoff.aad b1owdow
valves alreayinstaned
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Flue gas connections shall be purged with compressed air and all required
purge meters pressure regulators and shutoff valves shall be provided
Provisions shall be made or periodic cleaning of flue gas connections by
reverse flow blowing with 125 psi compressed air Required fourway
cocks quick disconnect fittings air hoses and shutoff valves shall be

provided

3F.16.2 Plowmeter Pip Flovineter connecting piping or tubing shall

slope continuously from the pressure taps or reservoirs to the meter or
flow transmitter and all horizontal runs shall have minimum slope of
1/2 inch per foot Connecting piping shall be adequately supported so
that no pockets are formed in either the hot or cold positions If

piping runs are subject to freezing the high and low pressure runs shall
be installed so that both runs can be insulated and freeze protected as
single unit The preferred direction of slope is downward from process
to instrument for liquid piping and upward for flue gas and compressed
air piping The direction of slope of liquid piping may be reversed by
use of vent valve and riser in each line at the system high point if
the static pressure at the high point is positive under all conditions of

operation The direction of slope of flue gas and compressed air piping
may be reversed by use of drain pots and drain valves at the system low
point

37 16.3 Level Instrument Pipi Piping for level instruments of the
manometric type shall be installed in accordance with the requirements
specified above for flowmeters Reservoirs or constant head chambers
shall be installed at the required elevation and connecting piping from
the vessel to the reservoir or constant head chamber shall slope contin-
nously without pockets to the vessel

37.16.4 Tubing Installation The requirements stated herein apply to
all instrument and control pneumatic signal tubing instrument air supply
tubing and capillary tubing

Special tools shall be used for all bending and forming operations
Tubing shall be carefully handled to avoid flat spots kinks and short
bends Any tubing so damaged shall be replaced All tubing shall be air
blow-ri after erection and before attachment to equipment at either end

Care shall be exercised in the installation of tubing to assure neat

job and ease of maintenance and troubleshooting Tubing runs shall be

absolutely straight Both horizontal and vertical runs of light drawn
temper copper tubing stainless steel tubing and all capillary tubing

9255 WET SCRUBBER 62.02021
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shall be continuously supported in solid aluminum tubing supports
Lashing or taping to the building structure will not be permitted
Parallel runs of individual tubes shall be run in one plane and uniformly
spaced

Tubing nuis 3/4 inch outside diameter and smaller shall be continuous
from panel to panel or junction box All connections in tubing 3/4 inch
outside diameter and smaller shall be made only by use of bite type

tubing fittings Annealed soft temper and light drawn tubing runs longer
than 50 feet may use bite type couplings to splice the tubing at inter
mediate points however such tubing runs shall contain not more than one

section of less than 50 feet length Splice couplings shall be located
to facilitate checking and correction of leaks Solder or braze joints
will not be permitted under any umanc

Type drawn type tubing one inch outside diameter and larger shall be

connected by means of braze joint fittings Brazing shall be accom
plished in accordance with the requirements specified in ANSI BJl.l
Brazing shall be performed in accordance with written procedures and by
brazen who hate been previously qualified in accordance with ASME Sec
t.ton 1X Welding and Brazing Qualifications Brazing filler metals shall
be either silver or copperphosphorous alloys

Continuous tubing supports shall be complete with fittings all as manu
factured by James White Company Greenville South Carolina or ac
ceptable equal The tubes shall be attached to the supports using stain
less steel yoke clamps and bolts or plastic sleeved 3bolts The sup
ports shall be rigidly attached to the building structure using screws
bolts clips or hangers

Type drawn temper capper tubing shall be supported using pipe clamps of

copper or copper plated steel at intervals not exceeding feet

3P.l6.3 TubiCable Installation Tubing cable runs shall be contin
uous from termination to termination

Tubing cable shall be installed with both horizontal and vertical runs

continuously supported Except as otherwise specified tubing cable

supports shall be aluminum with long radius fittings all as manufactured

by James White Company Greenville South Carolina or acceptable

equal

Tubing cable shall be laid or pulled into supports so that neither the

supports nor the cables are damaged Tubing cable shall lie parallel and

shall be secured to the larger trays by tying with heavy waxed cord
Tubing cable shall be attached to the other supports by stainless steel

yoke clamps and bolts or plastic sleeved 3bolts Provisions shall be

made for temperature changes in accordance with the tubing cable nanu
facturer recommendations

IPP 9255 WET SCRUBbER 62.0202
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Equipment and procedures used in pulling tubing cable shall be similar to

those used in pulling electrical cable Care shall be exercised to

prevent excessive strain on the cable and damage to the cable jacket
The cable manufacturers recotnended minimum bending radius of the cable
shall not be exceeded Cable grips shall have swivel connector to

prevent twisting under strain and upon completion of pulling the grip
area plus an additional inches of cable shall be discarded The cable
shall be examined after installation and any damage to the sheath of the
cable will be cause for rejection

3P.16.6 Panel Openings Openings for piping tubing and tubing cable
in the floor under control panels shall be sealed by one of the following
methods

Phenolic plastic plates not less than 1/2 Inch thick split
lengthwise and driU.ed to fit closely around the pipe and

tubing after all tubes are in place The plates shall be

talked and lagged to the floor surface

After all tubing is in place the access holes in the floor

shall be filled with Dow Coning 36548 silicone RTV foam or

acceptable equal The foam shall be finished to provide
neat appearance

3F.l6.7 Air Supplies An instrument air supply header shall be run from
shutoff valve on in Ownerfurnished valved connection or air receiver

located in the scrubber area to each scrubber module Branch air supply
headers and miscellaneous connecting tubing for air supplies to transmit
ters controllers control loop accessories control valves control

drives electrictopneumatic converters instrument enclosures and

panel mounted pneumatic devices shall be furnished and installed This
shall include installing shut-off valve for each branch header and each
individual instrument air supply installation of the branch air supply
lines and installation of Fisher 67 FR pressure regulator for each de
vice requiring air that is not located in an instrument enclosure In
strument enclosures shall be provided with air supply systems acceptable
to the Engineer

sr.l58 Signal Tubin All pneumatic signal tubing shall be furnished
and installed Junction boxes and tubing cable may be furnished and

installed in lieu of individual runs where advantageous to do so

3F.lS.9 flexible Roses flexible hoses shall be furnished and installed

on all air supply and signal lines for control valves and all pneumatic
control and instrumentation devices which are not mounted on the building
structure This shall include but not be liiuited to controllers in
stalled on tanks or pressure vessel instrumentation columns and con
trollers installed on valve yokes The flexible hose shall be Parker

Type 221 1/4 inch rubber hose with Buna liner steel wire braid re
inforcenent and rubber outer covering complete with Parker Series 22
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120180

3F10

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002585



brass fittings One end shalt have 1/4 inch male pipe threads The

opposite end shall have SIC 37 degree swivel fitting and brass JIC

37 degree flare to 1/4 inch male pipe connector The length of each hose
shall be sufficient to compensate for movement of the control device with

respect to the connecting tubing and/or as required to provide vibration

isolation as necessary for protection of the control device

End connections of flexible hoses shall be supported and affixed such

that any relative movement between the pneumatic device and the building
structure is absorbed by the flexible hose itself and not by the tubing
to which it is connected

3V.17 TUBING TRAYS Trays for support of tubing cable runs shall be

furnished and installed as specified herein

3F.l7.l Material Trays and all tray fittings required for the complete

system shall be manufactured by one manufacturer as specified herein

The trays are indicated on the drawings The trays shall be trough type
manufactured by one of the following

BLine Inc
Chalfant Products Company Inc
Globe Metal Products Division U.S Gypsum

Husky Products Inc
Metal Products Corporation
P47 Industries Inc

Cope

All trays shall be steel galvanized after fabrication Hanger clamps
fastening hardware and pins shall be of corrosion resistant metals
Steel accessories shall be hotdip galvanized after fabrication The

trays shall have bottom slots not in excess of inches in width

3F.17.2 Drawings The Contractor shall submit drawings to the Engineer
indicating the complete tray system which he proposes to supply with
additional data giving construction and design features

The Contractor shall provide additional data as required to show that all

elevations and dimensions indicated on the drawings will be maintained

3F.17.3 Construction Continuous rigid trays shall be formed of one

piece or shall have bottom utmbers formed of one piecÆ and welded or

upset swaged to channel type side rails The trays shall have the depths
indicated on the drawings
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The entire tray system shall be designed and constructed so that no partof the completed tray installation will exceed the following deflection
limits

DEFLECTION OF TRANSVERSE STRUT

Maximum Deflection Based on 150
Width Pounds/Lineal Foot Uniformly Distributed

inches inch

0.006
12 0.020
12 0070
24 0.160

DEFLECTION OF LONGITUDINAL MEMBER

Unsupported Weight of Maximum
Span Tubing Cable/Foot of

Traj- Deflection
feet pounds/lineal foot inch

150 0.33

Tested as free or simple beam

3717.4 Covers All vertical trays shall be furnished with ventilated
covers The top tray of horizontal runs located under grating floor or
insulated pipe shall be furnished with solid covers

All covers shall be of the same metal as the tray with which they are
used They shall be of the formed type with the edges turned to provide
rigidity Cover straps shall be furnished as required

37.17.5 Hanger Clamps Hanger clamps fabricated especially for the
trays with which they are associated shall be furnished as pan of the
tray system The clamps shall be designed for use with 1/2 inch hanger
rods and fasteners Clamps shall be of design that does nat utilize
cross mbers under the supports and shall be constructed so that hanger
rods do not extend below the tray bottom

31.17.6 Tray Installation Tubing cable trays shall be installed in
accordance with the tray manufacturers instructions and the following
articles

37.17.61 Tray Surfaces The Contractor shall cut the trays to length
as required The trays shall be cut with saws and all surfaces over
which the conductors and cables will be laid shall be ground or filed to
remove any sharp edges which could cause damage to the tubing cable
jacket either during installation or in normal service
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3F.17.6.2 Cross Members Where Layers of trays are staggered or are of
different widths and where they cannot be supported on wall brackets
they shall be supported with hanger rods and cross members assembled from
Unistrut or Kindorf mat erials

17.6.3 Tray Covers Tray covers shall be notched to provide clearance
around supports as required for proper fit Notches shall he cut by
sawing and the edges smoothed by grinding or filing

3t17.6..4 çny Support Trays shall be supported at intervals not
exceeding feet measured along tray center lines between supports

The design and details of the tray supports shall comply with the seismic
requirements outlined in Section 1$ Locations and details of all supportsshall be shown on the erection drawings

fl.l8 RAINR000S AND FLASRING Pipes passing through roof sleeves or
through building walls shall be provided with rainhoods and weatherproof
flashing

Details of rainhoods and flashing design shall be submitted to the Engi
neer for acceptance

3F.l9 DRAIN LINES Unless otherwise directed by the Construction Manager1
all steel drain lines shall be calked into the bell end of cast iron
floor or wall sleeves by means of packing with square braided long fiber
packing and leading with the best quality soft pig lead

The joints shall be packed leaded and calked in manner acceptable to
the Construction Manager

The ends of all steel lines to be calked shall be built up with con
tinuous bead of weld metal

All drain funnels bellups and floor drains shall be kept unplugged and
free flowing

3.20 TESTING Materials and equipment tests shall be made by the
Contractor as specified herein and as required by code requirements and
local and state regulations

All materials equipment tools instnzments blocking bracing bulk
heads blanking plates and all labor required to complete the tests
shall be furnished
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Personnel performing the tests shall be qualified and experienced tests
shall be performed as many times as necessary to assure proper quality of
materials and workmanship If any tests reveal unsatisfactory- materials
or workmanship such materials or installation shall be repaired or
replaced to the satisfaction of the Construction Manager

37.20.1 Pressure Testing of Piping All piping shall be pressure tested
upon completion of erection

The valves shall be tested along with the piping Any blind flanges or
removable plugs required for openings not closed by the valves and piping
provided shall be furnished

the pressurization equipment including water piping from the snpply
shall be furnished by the Contractor

The water remaining in the piping after testing shall be protected from
freezing until commercial operation of the unit

All defects discovered as result of testing are to be corrected and the
piping retested

All hydrostatic and pneumatic testing shall conform to ANSI 831.1 Code
for Pressure Piping1 Paragraph 137

7Except as otherwise specified herein for 9air test all pressure testingshall be done hydrostatically with cold water The test pressure shall
be 11/2 times the design pressure rating of the piping and shall be
applied for at least one hour Leaks shall be repaired and the system
retested until accepted by the Construction Manager as satisfactory

All lubricating oil piping air piping and air tubing shall be given an
air test

The test pressure shall not be applied until the components being hydro
statically tested and the pressurizing medium are approximately at the
sane temperature All expansion joint control rods and attachments shall
be properly adjusted before application of test pressure

Before applying the test pressure all air shall be expelled from the
piping being hydrostatically tested The Contractor at the direction of
the Construction Manager shall make the required taps at the high points
of the piping systems and shall plug the taps upon completion of the
testing

tines to be air tested shall be given an application of leak detection
fluid which shall reveal the presence of leaks by easily visible teans
such as bubble formation
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All end closures shall be left in place to prevent foreign materials from
entering the piping during other work

31.21 GLEANING OF PIPE The inside and outside surfaces of all pipe1
tubing valves and fittings shall be cleaned of all dirt sand loose
miii scale and other foreign materials immediately after removal from
storage and before erection All lines shall be thoroughly flushed or
blown before being placed in service All compressed air lines shall be
air blown

31.22 FINAL ADJUSThENT After period of initial operation all flange
bolting shall be checked for tightness and all hangers readjusted

31.23 IDENTIFICATION Pipeline identification markers indicating the
pipeline contents and directionofflow arrows shall be furnished and
installed on all uninsulated piping inches and larger and on all in
sulated piping having finish insulation outside diameter of inches
and larger Marking shall be done after the completion of final painting
or finish insulation

The markers shall be located at strategic points as directed by- the
Construction Manager One marker for each pipeline shall be visible at
each floor or access platform level on each side of walls where piping
passes through at each branch takeoff at each valve1 and at each termi
nation Each horizontal run of piping greater than 25 feet long shall
have at least one marker and if necessary additional markers shall be
provided so that the distance between markers does not exceed 50 feet
directionofflow arrow shall be provided at each marker The point of
the arrowhead shall be away from the aarker

Markers shall have inch high legends for pipes and insulation inches
or over l.a diameter and shall have 3/4 inch high legends for pipes and
insulation under inches in diameter The specific background colors
legend colors and the names for the pipe contents shall be as indicated
by the Engineer

Markers and arrows shall be Brady pressure sensitive vinyl cloth Type 8500
as manufactured by Brady Company or acceptable equal

31.24 FIELD TOUCHUP PAINTING Damaged areas of shop primed carbon
steel piping shall be cleaned and touchup painted Touchup paint shall
be the same as the shop prime paint as specified in Section 1H
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Section 30 DUCTWORK ERECTION

30.1 GENERAL This section covers the requirements for field erection
of the ductwork expansion joints and dampers

All defects In erection shall be corrected to the satisfaction of the
Construction Manager

Details of the erection work not covered herein shall conform to accepted
good engineering practice the requirements of AISC the equipment design
and erection drawings applicable nationally recognized codes and all

applicable state and local codes

30.2 TOLERANCES Except as otherwise specified erection tolerances
shall be as specified In the AISC Manual of Steel Construction Eighth
Edition

30.3 ERECTION All materials erected under this section shall be
erectedth aordance with AISC standards the equipment detail and
erection drawings and these specifications

Particular care shall be exercised to provide maximum stability of the
ductwork sections and expansion joints during erection

30.3.1 Ductwork The ductwork shall be erected to the lines and eleva
tions indicateUon the erection drawings Edges and corners shall match
adjoining sections in all dimensions within tolerance of 1/8 inch
Sections which do not match within the specified tolerances shall be
brought to the Construction Managers immediate attention Rework or

replacement of nonconforming ductwork sections shall be accomplished as
required and as acceptable to the Construction Manager

All parts shall be assembled accurately as Indicated on the drawings and
matchmarks shall be carefully followed Light drifting to draw the parts
together will be acceptable but drifting to match unfair holes will not
be acceptable Any enlargements of holes necessary to make connections
in the field shall be done by reaming with twist drills care being taken
not to weaken the adjoining metal Enlarging of holes by burning is

prohibited

All field joints shall be assembled and abutting surfaces drawn tightly
together and the assembled sections shall be checked for alignment
plu.mbness and level in accordance with the specified tolerances before
welding

Except as other-wise specified or indicated on the Contractors drawings
field joints shall be bolted with high strength bolts and seal welded

Negotiated Revision
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All welds inside the ductwork shall be seal welds and shall provideS
gastight structure upon completion

Ductwork sections will be furnished in whole units to the maximum extent
practicable Temporary stiffeners braces or lifting lugs installed for
shipping and erection purposes shall be removed after final assembly of
the ductwork by the Contractor All weld metal remaining after removal
of tuporary pieces shall be ground flush with the ductwork surfaces

Where required bolt holes shall be field drilled using Contractor
furnished templates as specified in Section 2K

3G.3.2 xpsnsion Joints Expansion joints shall be erected at the loca
tions indicated on the erection drawings The expansion joints when
bolted in place shall provide gastight structure The Contractor
shall use care in installation of the expansion joints throughout the
system to prevent damaging the joint material The joint shall be protected from weld spatter during erection and after installation until
such time as the completed installation is accepted by the Construction
anager Where joints are provided with backup bar and flange angle
the expansion joint angle shall be seal welded to the ductwork flange
angle

After the expansion joints are completely installed the Contractor shall
remove all shipping bars if provided and shall grind all excess weld
flush with parent metal

3G.3.3 Dampers Dampers shall be installed at the locations indicated
on the erection drawings Edges and corners of the dampers shall match
those of the ductwork within tolerance of 1/8 inch Drifting to match
unfair erection holes will not be permitted

After the dampers are bolted into position and checked for damage warp
age excessive deflection or improper alignment due to erection the
damper frame shall be seal welded to the ductwork flanges

After the dampers are completely installed the Contractor shall remove
all shipping bars if provided and shall grind all excess weld flush
with the patent metal

3G.4 BOLTING All high strength bolts shall be one inch diameter unless
otherwise indicated on the equipment drawings

Installation of high strength bolts and bolting tools and equipment shall
conform to all requirements of the article entitled Bolting in Section JC

High strength bolted connections shall be friction type connections
except where other type connections are required by the drawings or
specifications
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Expansion joint bolts shall cotton to the resuirements specified in
Section 2K

3G.5 WELDING Welding shall be in accordance with the requirements of
Section 3D

3G.6 FIELD PAINTING After erection touchup printer shall be furnished
and applied to all abraded or otherwise damaged areas on shop primed
surfaces of all materials erected under these specifications Surfaces
shall be free of all rust scale lubricants moisture and other sub
stances before application of printer The touchup primer shall be the
same type and color as the shop applied primer as specified in Section lB
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Section 3H CONTROLS AND INSTRUI4ENTATION INSTALLATION

ZH.1 GENERAL All controls and instrumentation furnished under these
specifications shall be installed in accordance with the requirements of
this section Any installation procedures not specified herein shall be

done in accordance with the manufacturerts recommendations and good
engineering practice

All controls and instrument installation tubing and piping shall be
done by workmen experienced in this type of work

3H.2 INSTRUMENT ENCLOSURES Equipment specified in Section ZN will be

installed in Ownerfurnished enclosures under separate specifications
The Contractor shall ship the equipment to the Owners enclosure manu
facturer in accordance with schedule to be mutually decided at later

date and which shall allow the enclosure manufacturer sufficient lead

time to complete manufacture in accordance with his shipping schedule
The scope of installation within enclosures will include instrument
shutoff valves and blowdown valves where required The enclosures will
be shipped to the Contractor at the jobsite after installation of the

equipment The Contractor shall install the enclosures and shall provide
piping to enclosure terminals

The Contractor shall install any equipment in enclosures at the jobsite
which his schedule has prevented from being installed in enclosures prior
to their shipment

3H.3 INSTALlATION OF LOCALLY fiUNTE EQUIPNT Solenoid valves and
control loop accessories not located in enclosures or mounted on valves
shall be mounted in easily accessible protected locations near the com
ponents with which they are associated

Thermal elements which are to be installed in gas or air ducts shall be
provided with structural supports as recommended by the manufacturer and
as required to prevent excessive deflection of the elements resulting
front their own weight from vibration of the duct or to the flow of the

gas or air within the ducts

Equipment not mounted in enclosures shall be installed on racks walls
or columns near the piping or duct to which they are connected to permit
best access and ease of calibration and maintensnce

The scrubber control panel scrubber additive preparation control panel
and all other remote control panels and cabinets will be installed under
separate specifications All locally mounted panels and enclosures for
control and instrumentation shall be installed as specified herein
Panels shall be shimmed for proper alignment and bolted to their foun
dations or building structure as required The panels shall be protected
from damage during the constrnction period Shipping crates modified to

permit necessary access may be used for panel protection
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All brackets stands supports and other miscellaneous hardware required
for mounting devices shall be furnished and installed

All thetmometers shall be installed in the process line and adjusted for
ease of reading

Pressure switches not mounted in enclosures shall be installed on wall
or column near the piping or duct to which they are connected and mounted
to permit ease of adjusent

Temperature switch thermowells and bulbs shall be installed in the proc
ess connection The switches shall be located on wall or building
column and mounted to permit ease of adjustment The connecting capil
lary tubing shall be continuously supported in tubing raceway as speci
fied in Section 3F to protect it from damage

Control drives levers and linkages shall be installed in accordance with
drawings and other instructions provided by the manufacturer Pipe for

linkage rods shall ha furnished as required

3H.4 INSTALLATION OF JOINT UNIONS Unions shall be installed as speci
fied in Section

3R.5 CONNECTION OF EQUIPMENT AND DEVICES All primary instrument pip
ing pneumatic signal tubing and air supply tubing shall be furnished
and installed in accordance with the requirements of Section in the
article entitled INSTRUMENT AND CONTROL PIPING AND TUBING

Except as specified otherwise all control and instrument piping and

tubing shall be installed and tested in accordance with the latest re
quiranents of ANSI B3l.l Code for Pressure Piping This shall include
all addenda to ANSI B3l.l issued prior to the date of contract award

3L CONTROL EQUIPMENT PREOPERATIONAL ADJUSThENTS AND TESTS Piping and
tubing shall be testedas required by code requirements and local and
state regulations and as specified herein

Primary piping shall be tested in accordance with the requirements of
Section PIPING ERECTION

All instrument air headers and instrument supply takeoffs shall be blown
out with clean dry air using full receiver air pressure Larger headers
shall be blown first using full size valves Smaller headers and take
of fs shall be blown last All supply headers shall be blown before any
instrument connected to the header system is turned on
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All control and instrtzient pneumatic tubing including that installed in
all panels shall be pressure tested for leaks Instruments shall be
carefully protected against overpressure during pressure testing In
strtnaent air lines shall not be opened to instruments by anyone except
the Construction ttanager Air used to blow out or pressurize instrument
air lines or headers shall be clean dry and oil free

The leak test may be conducted in accordance with ISA Recommended Prac
tice RP7.i or by charging the line through bubbler sight glass and

pressure regulator Short runs between adjacent ccponents shall be
pressurized to 30 psi and visually inspected for leaks using Leaktec
or other coamzerciaj leak detection fluid The pressures applied shall
not exceed the allowable pressure rating of any connected device which
cannot be isolated

Control drives shall be checked prior to operation by running the drives
through their full operating ranges and checking for linkage binding
interference or failure to stroke over the proper range After linkage
has been adjusted and limit stops set the drive levers shall be pinned
or welded as recommended by the equipment manufacturer

The Contractor shall provide the services of craftsmen and any required
supervision as requested by the Construction Manager to assist in valve
adjustment drive linkage adjustment and other control and instrument
work required during startup

3R.6.l Calibration of Devices Under separate specifications the Owner
win provide the services of qualified technicians and direct supervision
to perform checkout and calibration of devices and subloops The Con
tractor shall provide technical services from qualified manufacturers
representatives to advise assist and guide the work The Ownerfurnished
services will include checkout and calibration of the following categories
of devices

All field instrument devices whether enclosure nunted or
field installed

All control valves and drives

All control panel recorders and indicators

All lQgic systems whether electromechanical or solidstate
dedicated or programmable

Annunciators

All local subloop controls

Chemical or constituents analyzers

9255 WET SCRUBBER 62.02021
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The Owner will prqvide standard calibration and test equipment for use
during calibration This will include

Test gages and manometers

Small band tools

Deadweight testers

Thermocouple potentiometers

Test multimaters

Pneumatic test kits

Current loop test kits

Special test equipment required by Ownerfurnished ins truments

The Contractor shall provide any special test equipment required for
proper calibration and checkout of control and instrument systems and
devices furnished by the Contractor Special test equipment shall in
clude but not be Limited to the following

Circuit card testers

PROM burners

Programming kits or consoles

Test kits for analyzers

The Contractor shall promptly repair any def acts of devices or of instal
lation upon notification of such defects by the Construction Manager

3L6.2 Performance Res_ponsibility The Contractor shall retain responsi
bility for system performance of instruments and control systems provided
and installed under these specifications System startup operations
shall be the responsibility of the Contractor as described in Section 3L
The Contractor shall promptly notify the Construction Manager if any
previously calibrated device or system required further calibration or
checkout

9255 WEt SCR1ThBER 62 .0202
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Section 31 GROUTINC

31.1 GENERAL This section covers materials and procedures for grouting
equipment Aseplates furnished under these specifications

ill granting shalt be done with portland cement grout unless otherwise
specified

Nonshrinking grout shall be provided if recommended by the manufacturer
of particular item of equipment

31.2 MATERIALS Where the use of the following materials is specified
herein such materials shall be in accordance with these requirements

Cement ASTM C150 Type

Sand Aflf C33 fine aggregate
Clean well graded natural sand

Pea gravel ASTh C33 coarse aggregste
with 100 per cent passing
3/8 inch sieve and 90 per cent
retained on No sieve

Water Clean and free front mud oil
organic matter and other
deleterious substances

Plasticizer Grace WRDA Master Builders
Pozzolith Normal Protex
PDA 2SXL Normal Set or Sika
Chemical Plastocrete 161

Nonshrinking grout MinImum 5000 psi 28 day
compressive strength Master
Builders Masterflow 713

Grout Sauereisen Cements
FZOO Level Fill Grout U.S
Grout Five Star Groutt
Gifford Hill Supreme Grout
USM tTpcon low or LM
Crystex

31.3 GROUflNG OF BASES FOR EQUIPMENT All equipment baseplates shall be
firmly and solidly grouted in place by methods that will ensure complete
uniform and permanent filling of all space beneath th base without
disturbing or displacing the alignment or level of the base in its cor
rect position Should the installation of any equipment be done under
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the supervision and direction of manufacturers erection superintend
ent or other accredited supervisor provided by the manufacturer of the
equipment then the grouting procedure shall follow his direction
Otherwise these specifications shall govern

31.3.1 Surface Preparation The surfaces of hardened concrete upon
which grout will be placed shall be chipped to remove laitance and sur
face mortar and to expose the aggregate The surface of the hardened
concrete shall be cleaned of all loose materials and shall be saturated
with water for not less than hours for portland cement grout and
24 hours for nonshrinking grout immediately before the grout is placed
LU excess water shall be removed

31.3.2 Alignment and Leveling Each base shall be set in place aver its
anchor bolts and shall be carefully aligned in proper position and then

brought to accurate level preferably by means of leveling screws having
nuts above and below temporary lugs attached to the edges of the base
If permission is given by the Construction Manager in the case of small
bases steel wedges may be used for leveling but such wedges shall be of

type that cannot be easily or accidentally dislodged Un.less otherwise
accepted leveling shall have threepoint control The use of wood
blocking or wood wedges to hold the base in position will not be permit
ted

31.3.3 Proportions and Unless otherwise accepted grout for use
in grouting bales shall be composed of mixture of portland cement
sand and water The proportions of cement to sand for flat bases where
the grouting space does not exceed 11/2 inches shall be one sack of
cement to 150 pounds of sand For thicker mortar or grout beds up to
21/2 inches the amount of sand shall be increased to 225 pounds per sack
of cement 3ases which are hollow and are to be filled full of grout
shall be filled to an elevation one inch above the outside rim with
mortar mixed in the proportions of one part by volume of cement 11/2
parts sand and 11/2 parts of 1/4 inch pea gravel To all such mixes
if desired an acceptable plasticizer may be mixed in the proportion
recommended by the manufacturer

All grout or mortar mixtures whatever the proportion shall be thor
oughly mixed for not less than minutes in mechanical mixer of ac
ceptable type After mixing the grout shall be used immediately and
before any stiffening sets in

31.3.4 Cold Weather Grouting Except as modified herein cold weather
grouting shall comply with ACt 306 The temperature of grout at the tine

of mixing shall be not less than that indicated in the following table
for corresponding outdoor temperature in shade existing at the time of

placement

Outdoor Temperature Grout Temperature

Below 30 70

1FF 9255 WET SCRUB3ER 52.0202
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Outdoor Tenrperature Grout Temperature

Between3OFandASF SOF
Above 45 45

When deposited the temperature of heated grout shall be not over 80

When freezing temperatures nay be expected during the curing periods
suitable means shall be provided for maintaining the grout at tempera
tures of not less than 50 for days or 70 for days after the grout
is placed Concrete and adjacent form surfaces shall be kept moist at
all times Sudden cooling of grout shall not be permitted

31.3.5 Placing of Grout After the base has been set its alignment and
level shall be checked and accepted before placing any grout

Grout shall be placed by the low method This type of grout shall
contain only enough water to produce grout which is flowable but which
will not show excess water on top when it is being puddled in place

For flowable grout low dam or frame shall be set around the base at
such distance all around that it will permit pouring and manipulation
of the grout with the top of the dam higher than the bottom of the base
One or more small chains shall be introduced under the base projecting
beyond opposite edges sufficiently to allow them to be drawn back and
forth to propel the grout into every part of the space beneath the base

Pouring of flowable grout shall take place through grout holes if such
are provided Otherwise the grout shall be poured at one side or at two
adjacent sides giving it head to cause it to move in solid mass
under the base and out the opposite side The flow if necessary shall be
facilitated by passing the chains back and forth and by pulsing or
puddling the grout where it is being poured The pouring shall be con
tinued until the entire space below the base is filled and the grout
stands at least one inch higher all around than the bottom of the base
Care shall be taken to eliminate any and all air or water pockets beneath
the base

31.3.5 Finishing of Edges When the placing of the grout has been
completed it shall be allowed to stand undisturbed until set stiff
Then iediately the form or dam if any shall be taken off and the
portions of the grout which extend beyond the edges of the base shall be
cut off flush and removed The edges of the grout shall then be pointed
with fresh onetotwo cement mortar pressed firmly to bond with the body
of the grout and smoothed with tool to present smooth vertical
surface except where sloping surface is required as directed by the
Construction Manager Sloping surfaces shall be finished to onetoone
slope

9255 WET SCRUBBER 52.0202J
022581

313

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002600



All grouting shall be completed in proper and workmanlike manner with
the exposed edges of the foundation and the surfaces adjacent thereto
left clean and free from cement and grout

31.4 NONSURINKING GROUT Nonshrinking grout shall be furnished factory
premixed so only water is added at the jobsite Grout shall be mixed in

mechanical mixer for minimum of minutes No more water shall be
used than is recommended by the manufacturer

31.4.1 Placement Nonshrinking grout shall be placed immediately after
mixing and before stiffening sets in Grout shall be placed in strict
accordance with the directions of the manufacturer so that all grout
space is completely filled without voids Forms shall be provided where
structural components of baseplates will not confine the grout

31.4.2 Edge Finishing Nonshrinking grout shall be finished smooth in
all locations where the edge of the grout will be exposed to view after
it has reached its initial set The edges of grout shall be cut off
flush at the base except where sloping surface is required as directed
by the Construction Manager

31.5 CURING All grout shall be protected against rapid loss of water
by covering with wet rags and polyethylene After edge finishing is

completed the grout shall be wet cured for at least days
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Section 3J INSULATION AND LAGGING

3J..1 GENMAL The following equipment shall be insulated and lagged

Ductwork

Scrubber modules portion above 150

Reheater

11 miscellaneous equipment having an actual operating
temperature greater than 150

insulation and jacketing of piping and auxiliary equipment will be performed under separate specifications

field applied and separately lagged insulation system is specified
herein in the article entitled FIELD APPLIED INSULAnON SYSTEM pre
engineered factory assembled panel system of insulation and lagging is
specified herein in the article entitled PANEL INSULATION SYSTEM Cam
binations of the two systenja may be desirable to achieve the best overall
installation The method proposed for specific areas shall be clearlystated in the Proposal Data Complete details of the proposed materials
and installation methods shall be furnished This shall include complete
description drawings and typical details of critical parts of the in
stallation All proposed materials and insulation joint details shall be
completely described

The Contractor shall furnish all materials and services required to per
form the insulation work complete in accordance with these specifications
This shall include such items as insulating and finishing cements seal
era plastic insulation materials moisture barrier materials wire
straps bands insulation lugs and special supports pins clips meshesattachment screws and washers

3J2 DESIGN CRITERIA The insulation system shall be designed to provide
continuous insulation barrier to prevent cold spots and condensation

within the interior of equipment and ductwork

Penetration of the insulation barrier by support steel for walkways lad
ders or other appurtenances shall not be permitted

Special attention shall be given to design of the insulation barrier
around access doors to prevent conduction paths to ambient conditions

Proposed methods of preventing breaches of the insulation barrier shall
be acceptable to the Construction Manager

insulation and lagging on top surfaces of ductwork and equipment roofs
shall be designed to accommodate 250 pound concentrated load imposed by
personnel walking on the surface The insulation system design shall be
such as to transmit the external walking load from the aluminum lagging
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to the structural support grid without permanent deformation or crushing
of the insulation material Surfaces shall be sloped to provide adequate
drainage

All insulation materials shall be suitable for the maximum surface tem
perature to be encountered

Insulat ion materials shall be asbestos free

Insulation materials shall be inhibited and of low halogen content so
that the insulation meets the requirements of ZCL-.I24244 Amendment
regarding stress corrosion cracking of austenitic stainless steel

Insulatjon shall be provided in diU 1igAe layerj with 4fltU$/ü
lapped ointsl djcLt.4_oa .ae_3J total insulation thickness
shall be minimum of RflJt inches

Lagging thickness shall be 0.040 inch minimum for vertical and bottom
surfaces and 0.050 inch minimtxin thickness for top horizontal surfacesunless otherwise specified

Flashing shall be ASTN B209 Aiclad 3004036 0.040 inch thick flat alumi
num sheet by the same manufacturer as the lagging Flashing shall be
mill finish.

33.3 FIELD APPLIED INSULATION SYSTEM The following requirements shall
apply toa field applied insulatioti system

33.3.1 Insulation Insulation shall be in accordance with the following
requirement

33.3.1.1 Insulation aterials Mineral fiber blanket for use on equip
ment shall conform to ASTM C592 Class II having 41/4flfl$ maximum
density of 12 pounds per cubic foot with woven wire mesh or expanded
metal lath facing on both sides

Mineral fiber block and board insulation for use on equipment shall con
form to AS1f C612 Class

Wire for securing insulation shall be Type 302 dead soft 18 gage stain
less steel wire

Straps or bands for securing insulation shall be 3/4 inch by 0.020 inch
staia.ess steel

Studs used for attachment of insulation shall be Nelson stainless steel
studs in lengths suitable for the insulation thickness

33.3.12 Insulation Installation Mineral wool blanket insulation shall
be provided with expanded metal or wire mesh surface reinforcement on
both sides

Negotiated Revision 120481
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All insulation shall be securely wired and laced in place using stainless
steel wire Blocks shall be reinforced on the exterior face with ex
panded metal if necessary to prevent sagging or cutting of the insulation
by the lacing wire

Impaling pins shall be spaced on centers not exceeding 12 inches Wash
era for attachment of lacing wire shaLl be spaced on centers not exceed
ing 18 inches All block insulation shall have the joints broken and

pointed up with plastic insulation

with aternl stiffenera shall have insulation 4t4iiü/$il41
installed over the stiff

eners

33.3.2 Lagging All insulated surfaces shall be lagged in accordance
with the requirements herein All lagging materials and installation
procedures shall be acceptable to the Construction Manager

33.3.2.1 LagMaterials All aluminum lagging shall be ASTh B209
Aiclad 3004 or acceptable equal All aluminum lagging shall be stucco
pattern embossed

Lagging shall be ribbed aluminuni

All fasteners shall be noncorrosive and designed to maintain waterproof
construction They shall be stainless steel with neoprene sealing washers

33.3.2.2 Laggin3 Installation All lagging shail be installed to secure
waterproof installation The lagging shall be carefully fabricated and

fitted to ensure neat appearance All closures flashings and seals

required shall be furnished The open ends of aLl fluted sections shall
be provided with tigbtfitting closure pieces

Calk.ing compound not exposed to sunlight and precipitation shall be

polybutene Presstite 412.9 or trenico 32545 seam sealer Calking compound
exposed to sunlight and precipitation shall be trenico RP488 acrylic
terpolymer

All areas of contact between dissimilar metals shall be protected against
galvanic corrosion by suitable insulating coating

The ductwork lagging shall be applied against the insulation

The lagging shall be fastened in accordance with the manufacturers
recommendations

All lagging on curved surfaces shall be machine rolled and formed to fit
the insulation curvatures 4.11 joints shall be lapped minimum of

inches and placed to shed water

Negotiated Revision 120481
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Lagging on the top surfaces of the ductwork shall be fabricated from
0.050 inch thick aluminum or smaller gage reinforced to prevent damage
by personnel walking thereon

Removable insulated covers shall be provided over all manholes name
plates and code stampings Access doors through the lagging shall be

provided as required and their design shall be acceptable to the Con
struction Manager

The Contractor shall be responsible for all lagging after installation
until accepted by the Construction Manager

33.4 PANEL INSDLATION SYSTEM The preengineered factory assembled
panel insulation and lagging system shall be manufactured by one of the

following or an acceptable equal

Transco Inc
55 East Jackson Boulevard

Chicago Illinois 60604

OwensConing Fiberglas Corporation
Power Process Contracting Services
P.O Box 2198

Shawnee Mission Kansas 66201

Brand Insulations Inc
2350 West Fulton Street

Chicago Illinois 60612

R.omet Division of Childers Products Company
29601 Hall Street

Solon Ohio 44139

API Inc
2366 Rose Place

St Paul Minnesota 55113

The panel systems specified are box rib lagging type However flat

panel systems such as Romet SRI or acceptable equal may be used

33.4.1 Panel Materials Materials used in construction of the panels
shall be as follows

Panel System Component Description

Insulation Mineral fiber ASTh C612

Class

IPP 9255 WET SCRUBBER 62.0202J
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Panel System Component Description

Aluminum lagging ASD 3209 Aiclad 3004E36
inch by inch box rib lag

ging as manufactured by Alcoa

or acceptable equal Lagging
shall be stucco embossed and

factory finished

Reflective backing 0.0025 inch thick aluminum

foil on inner surface of insu
lation

fesh backing As appropriate to provide

necessary support for insula
tion material provided but in

any case shall be equivalent
to or better than 15 gage

welded galvanized steel wire
aesh with inch by inch

grid

3.7.4.2 Panel Fabrication Each panel shall consist of aluminum lagging
double layers of insulation reflective backing and wire mesh backing
The insulation reflective backing and wire mesh backing shall be Las
tened to the exterior aluminum lagging by means of aluminum pins or prongs
welded to the interior surface of the lagging and spaced at intervals as

required for proper support but in no case exceeding 18 inches in both

directions The insulation shall be impaled over the pins or prongs
reflective and wire mesh backing applied over the insulation and the

entire assembly securely held together with aluminum insulation pin speed

clips or aluminum washers Clips or washers shall be 1/2 inch larger in

each dimension than the grid of the trash backing but shall not be smaller
than 21/2 by 21/2 inch The pins or prongs shall be bent over after

placement of the clips or washers to lock the assembly together

Insulation layers shall be arranged to provide overlap at the insulation

joints between panels

Lagging shall project beyond insulation as required to provide overlap
both on sides and ends of panels

Panels for all top horizontal surfaces shall be provided with spacers and

transverse stiffeners to prevent compression of the insulation

3.7.4.3 Panel Support System structural support grid consisting of

all necessary subgirts required for support of the insulation panels
shall be designed furnished and installed by the Contractor The sub
girts shall be of sufficient size gage and depth to provide adequate

support Subgirts shall be standard AISC structural steel shapes or

9255 WET SCRUBBER 62.0202
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special sections as required If required standoff shall be provided
to space the support grid away from the equipment or ductwork The
subgirt system shall be designed to provide sioth uninterrupted exte
rior surface Subgirts shall be of sufficient depth to provide for appli
cation of the full thickness of insulation over the stiffeners access
doors flanges ribs and other surfaces having uneven contours The
subgirts and standof Es If required shall be welded directly to the equip
ment or ductwork using welding electrodes and procedures which will not
Impair the corrosion resistance of the equipment or ductwork Subgirts
on vertical and bottom surfaces shall be at tiaxlnum spacing of 40 on
centers Suhgirts on equipment and ductwork top or roof surfaces shall
be as required to provide adequate support to protect the panels from
deformation damage but shall not exceed maximum spacing of 26 on
centers The slope of the completed panel system on roof or top surfaces
shall be not less than 1/2 inch per foot This slope shall be achieved
by providing additional support steel as required

The panel support system shall be capable of supporting walkways where
required

3J.4.4 Fasteners Panels shall be attached to the support grid by means
of austenitic stainless steel selftapping screws Size shall be as
required but not smaller than No 12 Screws shall be located on 12 inch
centers

Panel overlap stitching and flashing attachment shall be by means of aus
tenitic stainless steel selfdrilling screws Size shall be as required
but not less than No 12 Screws shall be located on 12 inch centers

Fasteners shall have neoprene faced stainless steel or aluminum washers
Washers shall be preassembled to the screws

3.1.4.5 Panel Installation Panels shall be installed in accordance with
the panel manufacturers detailed drawings

Panels shall be installed with proper overlap to assure watertightness
All laps shall have the lagging corrugations nested closely to form
smooth surface

No voids or gaps in the insulation under the lagging will be permitted
All voids shall be packed with loose fill insulation of the same type as
the panel insulation

Fasteners shall be placed in straight lines and in uniform pattern to
create neat appearance

3.1.5 CONVZCTION STOPS Convection stops shall be provided between the

equipment or ductwork wail and the insulation for all vertical surfaces
over 12 feet in height The maximum interval between convection stops

LIPP 9255 WET SCRUBBER 62.0202
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shall be 12 feet The convection stops shall consist of steel channel or
Zgirt fastened to the wall and insulation and shall be covered with
21/2 Inch thickness of insulation

3J FLASHING AND WATER DAMAGE PROTECTION Top finished surfaces on
ductwork shall be deiigied toproflde proper drainage and shall have

inch eave or overhang with turned under edge

Flashings shall be installed on all exposed edges of panels on all cor
ners and around penetrations Preformed rubber closure strips shall be
used to close the bottom edges of vertical panels and the ends of hori
zontal panels in conjunction with aluminum flashing

Flashing shall be suitably formed and installed so that water cannot
enter and wet the insulation The flashing shall be designed and in
stalled to readily drain any water that might enter

Joints or openings in lagging which cannot be effectively sealed from
entry of moisture by flashings or laps shall be waterproofed by application of an aluminum pigmented sealer

3J ACCESS DOORS AJD OTHER PENETRATIONS Hinged doors designed for
convenient opening shall be provided at all nameplates nonprojecting
connections and access openings

Insulation shall be applied with interruptions to permit access doors
inspection doors flanges and other special features to be opened or
removed for inspection or maintenance without disturbing the insulation
Boxouts around nameplates shall be provided

All access doors and other penetrations through the insulation shall have
insulation fitted closely to the fittings and shall be neatly framed and
flashed to make them watertight and to create pleasing appearance

3J.8 GALVANIC CORROSION To prevent galvanic corrosion care shall be
used to prevent permanent contact of aluminum lagging with copper copper
alloys tin lead nickel or nickel alloys including Monel atal tQhere
it is necessary to attach the lagging to carbon steel or low alloy steelsthe steel shall first be prime painted with zinc chromate and then
painted with aluminum paint Lead base paints shall not be used

3J.9 EXPANSION PROVISIONS Provisions shall be made for expansion and
contraction so that the insulation and lagging will lie smooth whether
the insulated surfaces are hot or cold The entire insulation and lag-
ging system including support grid panels flashing and all appurte
nances shall be designed to accommodate the movements of the ductwork and
equipment without damage to the system components and without breaching
the thermal barrier
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The Contractor Is specifically advised not to insulate and lag over
tenor surfaces of nonmetallic expansion joints

3.1.10 PROTECT FROM INSULATION MATERIALS All equipment and struc
tures shall be adequately protected from damage from insulation materials

Alter completion of the work all equipment and structures shall be

cleaned repaired and restored to their original state Any aluminum
lagging which becomes corroded dIscolored or otherwise damaged shall be
repaired by replacement of lagging or other means acceptable to the
Construction Manager

3.1.11 CUARANTEL It is the intent of these specifications to obtain
complete and serviceable installation When the equipment and ductwork
have reached operating temperature and inspection of the completed insu
lation by infrared photography or other means discloses any hot spots
i.e lagging installed over uninsulated areas the Contractor shall at
his expense remeve the lagging from these areas apply insulation cor
rectly in accordance with these specifications and reinstall the lagging

3.1.12 DRAWINGS AND SUPPLEMENTAl INFORMATION The Contractor shall
submit complete detailed drawings of all insulated areas for review be
fore proceeding with the work Drawings shall include details of the
entire structural support system and insulation and lagging details for
each expansion joint and other special areas Typical details and sec
tions shall be included to nre fully describe the insulation system

The Contractor shall submit for reflew manufacturer1s technical data for
all materials to be used before proceeding with the work
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Section 3K QUItTER

3K GENERAL This section covers the furnishing of materials and
installation of Sauereisen No 54 acidproof concrete gunite This ma
terial shall be applied to the inside surfaces of the ASTM A588 outlet
ductwork downstream of the flue gas reheaters The stainless steel or
nickel alloy reheater casing shall not be gunited The gunite shall be
applied to the floor of the ductwork and shall extend at least 3O upboth sides The gunite thickness shall be 11/2 inches minimum

3K.2 MATERIALS Except as otherwise specified herein materials shall
comply with the following

Cement Sanereisen No 54

Water Clean and free from mud
oil organic matter or
other deleterious substances

Reinforcing material 12 gage welded wire

fabric stainless steel
Type 3171

Reinforcing material Nelson R6E Type stainless
studs steel

Gunite stops Inconel 625

Sealer No 54 Binder Liquid 250 to

300 sq ft per gallon

Curing By heat only use of curing
compound not permitted

3K SURFACE PREPARATION After reinforcing material is installed the
ductwork sbafl be blast cleaned in accordance with Steel Structures
Painting Council Surface Preparation Specification ssc SP6 Commercial
Blast Cleaning

3K.4 REINFORCING MATERIAL INSTALLATION Adjacent sheets of reinforcingmaterial shall be lapped at least one and onehalf meshes and all lapsshall be firmly tied together at intervals not exceeding 12 inches The
reinforcing material studs shall be placed at uniform spacing of 12 inches
each way throughout the ductwork Studs shall be of such length that the
reinforcing material shall have 3/4 inch of cover
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3K.5 MIXING AND APPLICATION The gunite mixture shall consist of six
parts No 54 filler powder to one part No 54 binder liquid by weight
Place the dry filler powder in the mixer which has been thoroughly cleaned
and is not connurlnnted with other cement Add 11/4 to 11/2 quarts of
water for each 100 pounds of powder Mix thoroughly to distribute mois
ture uniformly throughout the powder4 Do not overdanipen by adding water
over the recommended amount as excess water dilutes the binder and weakens
the finished product The mixture shall be placed in the gun and the
necessary liquid binder added at the nozzle as the gunite is appliedHoses of adequate size and length and air compressors and other equipment
of proper size shall be utilized to produce gunite with compressive
strength per AS14 0109 of approximately 2500 psi All equipment shall be
operated and maintained in accordance with Sauereisen Cements Companys
written recommendations The nozzle shall be held at such distance and
position that the stream of flowing material impinges as nearly as possible at right angles to the ductwork so that any rebound does not fall on
surfaces yet to be gunited No material shall be placed over rebound and
the full thickness of the lining shall be placed in one continuous operation to avoid lamination which ccurs if thickness is built up in layers
The gunite shall be deposited so that there are no pockets of loose
aggregate in any part of the work Should deposit of loose aggregate
be covered with gunite it shall be cut out and replaced with proper
gunite Suggested pressures are for powder 4244 psi for liquid505Z psi If the gunned pattern has dry center and wet outside edges
increase the pressure on the liquid If the gunned pattern is wet through
out and sags reduce the amount of liquid at the nozzle If the gunned
pattern is dry throughout increase the amount of liquid at the nozzle
The gunite shall be applied in as wet consistency as possible as long
as it does not sag

3K CONSTRUCTION JOINTS Whenever the gunite application is inter-
rupted for period of time anticipated to be longer than that required
for initial set the gunite joint shall be cut off at approximately
45 degrees Remove all spatter from the reinforcement and thoroughly
clean and wet the 45 degree edge with water or with No 54 binder when
guniting is continued All dry spots shall be removed and reshot

3K REBOU4D Gunite shall not be placed over rebound All rebound and
other loosi material on surfaces already gunited shall be carefully
removed without damage to the previously placed gunite The use of
rebound material is prohibited

3K.8 HARDENING AND CONDITIONING Guuite shall not be placed when the
surface temperature of the reinforcing material or ductwork is below 30
or above 90 The gtinite sbould harden within 24 hours at 70 Heat
accelerates the set and cold slows it
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31C..9 CURING The gunite shall be maintained at temperature of 50 to
80 for 2Fhours after application Immediately thereafter the temperature shall be raised slowly in time period of One hour or more to 150
and held for 24 hours The temperature shall then be raised slowly to
200 and held for 12 hours The temperature shall then be raised slowlyto 250 and held for 12 hours to complete the cure

The ductwork shall be sealed and suitable heating provided throughout the
guniting operation to maintain the specified curing temperature

3K.1O GUNITE STOPS Gunite stops shall be welded to the insides of
ductwork at the ends of the ductwork The stops shall be liZ inch by11/2 Inches in size with the 11/2 inch dimension outstanding The
stops shall be continuously welded on both sides
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Section 3L STARTUP

31 GENERAL The Contractor shall perform all work required to place
all component systems and equipment into operation

The Contractor shall render all services and do all work required to

place each item of equipment installed by him including all auxiliaries
and piping in operating condition to the satisfaction of the Construction

$aager and Lriiic Kanajer All equipment shall be prepared for oper
ation as recommended by the equipment manufacturer and shall be operated
in accordance with the recommendations of the equipment manufacturer

Individual systems and items of equipment shall be completed in sequence
that will permit systematic checkout and trial operation of each such

component

The Owner will furnish operating personnel during the startup4 The
Contractor shall provide all other workmen required to make adjustments
and correct deficiencies during the equipment and plant checkout and
operation It is anticipated that checkout and trial operation wilt be
in progress continuously over extended periods of time The workmen
required of the Contractor shall be on the site as required by the Con
struction Manager All regular and overtime payrolls and all other

contingencies in connection with the plant startup shall be included as

part of the contract price

The Contractor shall provide all temporary instrumentation and gaging
devices required during startup and trial operation of the equipment and

systems Calibration of such test instruments shall be the responsibility
of the Contractor

The Owner will furnish and the Contractor shall apply all oils greases
and other lubricants required to place permanent plant equipment in

condition ready for operation

Control and instrumentation equipment furnished or installed under these
specifications sha-U be tested and placed in operation by the Contractor

as specified herein and in Sections 2N and 3H of these specifications
coordination with the checkout and calibration contractor

Electrical power supply equipment and systems will be tested and placed
in operation under separate specifications

3L.2 Eguiierr CHECKS Preoperational checks and inspections shall be

performed on all equipment as specified heiein and in accordance with the

equipment manufacturers recomeendations

A4dendum No
4dendum Mc
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Preoperational checks shall include but not necessarily be limited to
the following

Shaft Alignment Before starting all bearings shafts and
Ot1I1 moving parts shall be checked for proper alignment
Alignments shall be In accordance with Section 3C under
ALIGNMENT

Protective Accessories All protective accessories such as
temperature indicators and detectors shall be calibrated
and installed as described in Sections ZN and 3K

Safy psipment All coupling guards belt guards and
oØher personnel safety items shall be installed

Piping All spring type pipe hangers shall be checked for

proper cold settings

All safety valves shall be checked for correct settings

All control valves shall be checked for correct valve action
and seating and the controllers and positioners shall be
given initial adjustment

All temporary shipping braces blocks or tie rods shall be
removed from expansion joints

Blowdown All instrument lines shall be blown down from
zriwarz saancI%n_tk ou1h e_bow rlv orinstru

jet valve_prior PISs.E instrumentation
service

Lubrication Each lubricating oil system shall be flushed
and the filters inspected All oil tanks reservoirs gear
cases and constant level type oilers shall be checked for

proper oil levels All points requiring manual lubrication
shall be greased or oiled as required

Belts Pulleys and Sheaves All belts pulleys and sheaves
shaLl be checked for correct alignment and belt tension

Cooling and Sealing Water All cooling and sealing water
supplies shall be flushed and checked for proper operation

Pump Suction Strainers All pump suction strainers shall be
installed

Stuffing Boxes and Packing All stuffing boxes shall be

checked for correct takeup on the packing

Addendnji No
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The Contractor shall verify in writing that all work and checkouts have
been completed and when the services of equipment manufacturers field
service representatives are utilized the Contractor shall include verifi
cation by such representatives that the equipment is ready for trial
operation
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051551

3L2a

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002616



3L TRIAL OPERATION OF EQUIPMENT After all preoperationa checks and
inspectiäns have been completed each piece of equipment shall be given
trial operation Trial operation of equipment shall be conducted under
the direct supervision of the equipment manufacturers field service
representative or if such service is not provided in strict accordance
with the equipment manufacturerts recommendations

Trial operation of all equipment and subloop systems shall extend over
period of time as required to reveal any equipment weaknesses in bear
ings cooling systems heat exchangers and other such components or anyperformance deficiencies which may later handicap the operation of main
systems and the complete plant All rotating equipment shall be checked
for overheating noise vibration and any other conditions which would
tend to shorten the life of the machinery Unless specified otherwise
such as for electric motors in accordance with tJEMA MC standards spe
cifically designated or in the equipment manufacturers recommendations
all equipment shall operate such that the level of vibration displacement
in mils peaktopeak is not more than indicated under FAIRt on IRD
tfechanalysis Inc Curve 3051 General Machinery Vibration SeverityChart Where conflicts exist between standards specified levels or
manufacturers recommendations the more stringent requirement shall
govern

Cooling water systems shall be adjusted to provide the proper flow of
coolant to each item of equipment

Each trial operation shall be summarized in written report describingthe observations and results of the operation and the specific deficien
cies discovered which require additional work The report shall indicate
whether or not retest is required and shall include reference operatingdata for subsequent use by the Owner in evaluating performance of equipment and systems Decisions for retests will be made by the Construction
Manager

3L.4 MAIN SYSTEMS CHECKOUT Main systems will be checked operated and
tested after eictiTindividual piece of equipment and its accessories havebeen operated and declared ready for online operation

All functional and operational testing of protective interlocking auto
matic controls instrumentation alarm systems and all other field testingof the main systems shall be completed before the systems are started

3L..5 ONLINE OPERATIONAl CHECgS During online operation of the inte
grated systems all equipment Tshall be checked for overheating noise
vibration and any other checks re.commended or required by the manufac
turer of the specific piece of equipment

All piping systems shall be visually checked for leaks plugged pressure
gages interferences excessive vibration and other abnormal conditions
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Pump suction strainers shall be checked periodically for clogging These
strainers shall be kept in service during initial operation and shall be
cleaned as required to minimize pressure drop resulting from cloggingWhenever equipment is shut down as result of strainer clogging the
strainer shall be cleaned imsediately regardless of the ttme of day to
assure availability of the equipment New gaskets shall be furnished andinstalled after each cleaning operation After initial operation when
strainer loading no longer occurs temporary strainers shall be removed
from the piping Spacers shall be furnished and installed when temporarycone type strainers are removed

3L.6 OPERATION CONTROL The Construction Manager will establish
system of control to protect personnel and equipment as the permanent
plant equipment and systems are completed and capable of energization

The system will consist of placing appropriate tags on all equipment and
system components to indicate its status and requiring mandatory clear
ances from designated personnel to operate energize or remove from
service the equipment or systems The controls established will encompassthe following phases

Equipment or systems completed to the point where they
may be energized pressurized or operated but not yet
checked out will be tagged and the sources of power or
pressure will be turned off and tagged The affected
components shall not be operated without clearance

Following initial operation of the equipment or system
tagging will be performed as in above and the
affected components shall be operated only by the
personnel designated by the Construction Manager

Equipment and systems released for service will be so
tagged Only the personnel so designated by the Con
struction Manager shall operate or remove from service
such systems or equipment When request to remove
from service is made all controls and sources of power
or pressure will be tagged out and shall not be operat
ed under any circumstances Only the personnel origi
nally tagging the system shall clear the system for
service

The Construction Manager will establish the procedures and details of the
control system All notifications of status and requests for clearances
or operation shall be made to the Construction Manager In order to
protect the equipment or systems from damage and to ensure the safety of
all personnel the procedures established shall be followed strictly
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Section 3M LININGS FOR SCRUBBER MODULES AND REACTION TANKS

3M GENERAL This section covers the furnishing of materials and in
stallation of linings on scrubber module shell interior surfaces and in
terior components and on reaction tank interior surfaces Rubber linings
shall be applied to the scrubber module shell from the inlet duct through
the mist eliminator to all scrubber module internal piping supports and
to the scrubber reaction tanks gunite lining or other suitable lining
materials shall be provided at duct inlets and reheater casings where
operating temperatures are to be in excess of the temperature limitation
of the rubber The rubber lining thickness shall be 1/4 inch nominal
thickness

3L2 CODES AND STANDARDS All work associated with the installation of
rubber linings shall be performed in accordance with the applicable
portions of ASTM 113486 except as modified herein

3M.3 MATERIALS Materials for scrubber linings shall be as follows

Chlorobutyl rubber Goodyear LS582

Metal primer Goodyear M757--C

Metal adhesive Goodyear 75BC

Tack cement Goodyear M724C

Stops and rubber/gunite
interface barriers Incone 625

Gunite materials A-s specified in Section 3K

complete description of any other lining material proposed for use in
high temperature locations shall be submitted as part of the Proposal
Data

314.4 STORAGE AND HANDLING Rubber lining materials shall be stored in
areas where they are nof exposed to direct sunlight and where the tern

perature does not exceed 60 The materials shall be stored and handled
in manner such that at no time is there any possibility of the material
being exposed to heat flame or sparks which could damage or ignite the
material

314.5 LINING APPLICATION Scrubber module linings shall be applied in
accordance with the requirements specified herein

lIP 9253 WET SCRUBBER 62.0202J
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3L5l Lining Application Subcontractor The scrubber lining materials
shall be applied by qualified experienced subcontractor who special
izes in such work The lining application subcontractor shall be Rich
mond Engineering Company Inc Smith Industries Akron Rubber Company
or acceptable equal

Six copies of the subcontractors application procedures and quality
control procedures shall be submitted to the Engineer for review The
procedures shall be submitted with the certified scrubber undule and
reaction tank drawings

3M.5.2 Weld Preparation All welds within areas to be lined shall
conforfl to the procedures outlined below

All welds shall be continuous No intermittent welds shall be allowed
All internal attachments that form permanent part of the vessel or

equipment shall be completely seat welded All weld spatter shall be
removed Chipping may be utilized if followed by grinding to relatively
smooth finish

Welds on interior surfaces of the scrubber modules which are to be rubber
lined shall be ground relatively smooth if required ripple finish welds
are acceptable It shall not be necessary to grind butt or seam welds
flush to the parent metal All welds shall be ground to remove all sharp
edges laps undercuts and other surface irregularities and projections
No pinholes pits blind holes or sharp depressions shall exist in the
finished surface of the weld

All sharp edges and fillets and similar abrupt contours shall be rounded
off by grinding or machining to 3/16 inch minimum radius

All external reinforcement lugs braces and clips shall be welded to the
vessel or equipment prior to lining Temporary clips and lifting lugs
shall be removed prior to lining

sample coupon of ripple finish weld will be manufactured by the Con
tractor acceptable to rubber lining applicator and the Owner and such
coupon will be used to monitor by the Contractor and the Owner quality
of the welds of surfaces to be rubber lined

3M5.3 Sçand Interface Barriers Cunite stops shall be 3/16 inch
thick and other requirements shall be in accordance with the requirements
of Section 3K Interface barriers shall be minimum of 3/16 inch thick
and barrier height shall be as appropriate to the service The barriers
shall be welded at an angle such that they will not collect scrubber
solids Interface barriers shall be continuously welded on both sides
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3M.5.4 Surface Inspection Prior to the commencement of the lining
operation the surfaces shall be inspected for any visual defects or
deviations from the requirements of this specification that will preclude
producing satisfactory lining

Surface inspection of shop fabricated equipment shall take place in the

shop prior to shipumnt and in the field for field fabrication

My defects discovered as result of visual surface inspection shall be
repaired prior to the commencement of the lining operation

The repaired surfaces shall be reinspected after the repairs of the
defects are performed

3M.5.5 Oranic Contnination Removal Organic surface contaminants such
as grease oil crayon markings etc shall be removed by solvent prior
to sandblasting Solvents shall be toluene Class rubber solvent

naphtha Class or 1.1..1trichloroethane Class In oreua1

Organic surface contaminants deposited on any steel adhesion surface
after blasting and before applying the first primer coat shall also be
removed with solvent and reblasted if necessary

314.5.6 Sandblasting After the completion of module erection and the

grinding of mlds and prior to the inspection of the inside of the vessel
surfaces to be rubber lined shalt be blast cleaned in accordance with
Steel Structures Painting Council Surface Preparation Specification SSPC
SF5 White Metal Blast Cleaning The blast shall produce surface
profile of mile minimum and shall be measured at random and recorded
with Keanetator comparator type instrument or equal Surfaces to be
gunite lined shall be blast cleaned in accordance with SSPC SF6 Coin
mercial Blast Cleaning

Sandblasting shall not proceed if the surface temperature is less than
above the dew point of the air in the work area or below 50 or

relative humidity is above 80 per cent

The compressed air supply shall be free of oil dirt and entrained water
Prior to using compressed air the quality of the air shall be tested to
check for oil or moisture This test shall be performed at the beginning
of each shift and at hour intervals thereafter during blasting If
contaminants are found the equipment shall be reblasted with clean air
and abrasives

The sand or grit shall be clean and dry The sand or grit shall not be
reused

Negotiated Revision 120481
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All sand dust or grit from the sandblasted surface shall be removed by
brushing with clean soft bristle brushes or air blasting with clean oil
free and moisture free compressed air or vacuuming prior to priming

The sandblasted surface shall be compared with the test panels as de
scribed in Article 314.6.3 or the photograph of SSPC Visual Standard
SSPCVIS--l57Ijo for cleanliness

All excess sand or grit shall be removed by the Contractor

314.5.7 Primi The sandblasted surface will be primed within work
shift hours and/or prior to any visible surface rusting In the
event of surface rusting the area must be reblasted The printer shall
only be applied to clean uncontaminated and corrosion free surface

The primer shall not be applied if the surface temperature or work area
temperature is less than above the dew point or below 50 or above
120 or relative humidity is more than 80 per cent

The primer coat shall be tack free but shall not have set any longer than
recommended by manufacturer before intermediate priming Intermediate
coat shall be applied after priming has developed maximum bond strengthwith substrate and shall not trap any unevaporated solvent of the preceding
coat

Primers shall be applied by rolling or brushing Primers shall be applied
at thickness recommended by the manufacturer in one coat

Random wet film thickness readings shall be taken and recorded during
installation

Adequate ventilation shall be provided for proper solvent evaporation and
safe working conditions

Primer and cement containers and application utensils shall be kept
isolated and well identified to prevent cross contamination of one ma
terial with another

Primers shall be kept stirred or agitated to keep adhesive solids in
suspension

314.5.3 Application of the Rubber Theet The cement and rubber sheet
shall not be applied if the surface temperature or the work area tem
perature is less than above dew point or steel temperature is below
50 or above 120 or relative humidity is more than 80 per cent
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The intermediate primer shall be tack free but shall not have set any
longer than 48 hours or as recommended by manufacturer before cement
coat shall be applied after intermediate coat has developed maximum bond
strength with substrate and shall not trap any unavaporated solvent

One coat of tack cement shall be applied to the surface to be rubber
lined and one coat shall be applied to the uncured rubber sheet. Rubber
sheets shall be applied by hand and rolled in place with special tools

The cement shall be applied at thickness as recommended by manufacturer
and shall be allowed to dry to develop maximum bond strength with sub
strata

All adhesive system components shall be used as shipped in shipping
containers Adhesives shall be used within the manufacturers recom
mended shelf life

Rubber sheets shall be heated to suitable temperature on heat table
for easy handling No rubber sheet which has already started to air cure
on surface should be used Stocks older than twelve 12 weeks of shelf
life shall be tested for acceptability

Rubber sheet surfaces shall not be washed with any freshening solvent to
make more tacky

The layout of the rubber lining shall minimize the number of seams The
rubber sheets shall be lapped minimum of inches except where physi
cally restricted In no event shall lap be less than 11/2 inches
wide In areas where laps of 11/2 inches wide are not possible capwill be provided with minimum of inch lap for such caps Instal
lation of the rubber liner shall start at the bottom of each module
Each succeeding layer shall overlap the previous layer so that the upper
overlapping edge will not resist liquid flow

During application sheets shall be rolled and all seams and corners
carefully stitched to eliminate all trapped air between lining and ce
mented surfaces so there is full contact with all cemented areas Liningshall be installed in static position free from undue tension in any
direction

Edges of all sheets shall be skived at 30 degree minimum angle from the
top surface to the bottom of the sheet closed skive construction
commonly known as down skive shall be used wherever possible

3M.5.9 Liniof Nozzles Manholes and Connections The entire inside
of the nozzles shall be rubber lined If possible there shall not be
any internal peripheral laps If any internal peripheral lap is required
the lap shall be in the direction of flow
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Nozzles welded inside the vessel or tank shall be lined internally and
externally with one inch overlap on the shell wall

Flange faces shall be covered with separate piece of rubber stock that

overlaps the nozzle lining by one inch

Bolt holes of flanges on the inside of the vessel or tank shall be rubber
lined with 1/8 inch thick rubber lining material The final thickness of
the rubber lining shall not be less than 1/S inch

Bolt holes of flanges on the outside of the venal and tank shell shall
not be rubber lined

3N.5.1O ppection and Repairs Before Vulcanization Prior to vulcani
zation all lined surfaces shall be inspected for blisters trapped air
pulls or lifted edges at seams pinholes wrinkles bubbles physical
change damage and surface defects Any special dimensional tolerances
required after lining shall also be checked

All splices shall be inspected for looseness and uniformity

Trapped air forming bubbles shall be detected by holding light near the
surface of the rubber and looking for shadow area caused by the bubble of

trapped air forming high spots All air shall be removed from between
the sheet and the metal surface Any air not removed by rolling shall be

removed with hypodermic needle and the needle puncture shall be patched

Spark tests for pinholes shall be made with high potential spark tester
adjusted to 10000 volts Defective areas shall be repaired and the

lining shall be retested and inspected after curing Durometer hardness
shall be checked to assure that it meets the manufacturers specifica
tions All pinholes and other lining defects shall be repaired in ac
cordance with the approved procedures No vulcanization shall be done
until the rubber lining of entire module or tank has been inspected and

repaired and those repairs inspected

3M.5.ll Steam Vulcanization Rubber lining materials shall be cured by
steam vulcanization The Owner will provide all equipment required to

produce the vulcanization steam Steam will be available at valved
connection at the Auxiliary Steara Generator in the General Services
Building The Contractor shall provide all temporary equipment required
to transport steam required for curing to the points of use

All openings in the vessel shall be blocked and made leakproof to prevent
escape of steam drain shall be provided at the bottom for release and

drain of condensate
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time temperature and pressure of vulcanization shall be in accordance
with lining manufacturerts specifications and procedures Vulcanization
with steam under pressure is preferred however atmospheric pressure
exhaust steam is acceptable on large vessels and ducts

Care shall be taken to heat the whole vessel uniformly Thermostats or
thermometers shall be placed at several locations and heights to monitor
the temperature of the steam inside the vessel

The Contractor shall submit the following test results of the cured

compound for each lot of rubber lining The test samples shall meet the

minimum requirement as measured by the following tests physical pro
perties including tensile strength and elongation in per cent in ac
cordance with ASTM D412 Shore hardness in accordance with ASfl1 D2240
Angle tear Die per ASTM D624 per cent volume change per ASTZ4 1471
and SF Gravity per ASTM 1297 hydrostatic method

Two inch by 12 inch by 1/4 inch carbon steel plates shall be lined and
cured simultaneously with each scrubber module and reaction tank These
samples shall be tested in accordance with AWN 1413 type machine
method for both rubbertometal and rubbertorubber adhesion If these

tests indicate an adhesion of less than 25 pounds per inch the vessel
lining shall be considered to be unsatisfactory

12 inch by 12 inch by 1/4 inch thick carbon steel plate shall be lined

and cured simultaneously with each scrubber module and reaction tank
These samples shall be submitted to the Owner as record of the corn

pleted and cured system

314.5.12 Inspection After Vulcanization The installed and vulcanized
lining shall present smooth workmanship like appearance and shall be

free of voids blisters pinholes cracks pits bubbles soft spots
disbanding open seams lifted edges or any other defects which would

impair its integrity Evidence of poor workmanship shall also be cause

for rejection All cured rubber lining after vulcanizing shall be in
spected with the same procedure as stated in Article 314.5.10

The cured rubber lining shall be tested for shore Durometer One

reading per 60 square feet on flat surfaces and one reading Ear every
linear feet of beams shall be taken to assure the curing of the rubber

lining No destructive test such as peel tests shall be performed on the

cured rubber lining within the module or tank unless approved by the

Owner
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Maximum allowable number of repair patches made after the rubber has
cured excluding the rubber defect and/or pinholes shall be as follows

For flat surfaces tO patches per 100 square feet

For beams and nozzles 20 patches per 100 square feet

The rubber lining shall be removed frost those areas that exceed the
allowable number of patches These areas shall be relined recured and
retested per the accepted procedures

All fisheyes 1/8 of an inch or larger that do not penetrate more than
0.0i2 inch and which will withstand 15 second spark test at the minimum
voltage specified in Article 314.5.10 are acceptable If an area fails
the spark test the lining in the area of the failure shall be removed
and the area shall be relined and retested

No patches shall be permitted on flange facings except outside the bolt
circle and then they shall be ground smooth All branch connections
shall be located 180 degrees away from longitudinal seams except where
tie longitudinal seams are used then the branch shall be located at
90 degrees from seams

All overlapped joints shall be ground smooth

Extruded tubes that are creased wrinkled or have bubbles due to en
trapped air between rubber tube and pipe shall be cause for rejection

No patches or repairs on nozzles or flanges will be accepted when in
contact with the flowing medium There shall be defects in the
rubber liner in nozzles and flanges

Lining thickness shall be spot tested in the presence of the Owners
representative prior to final acceptance

Linings that do not meet minimum nominal thickness as specified shall be

replaced or repaired and retested to the satisfaction of the Owners
representative

All defects noted in the lining shall be repaired and retested by the

Contractor Complete surface area of all units lined shall be tested in
the presence of the Owners representative prior to final acceptance

3M.5.l3 Linin Repairs Repairs of defects found before cure shall be
done by use of uncured rubber Tack cement shall be applied on the
rubber surface and the back side of the rubber patch and when dried for

period of about 10 minutes shall be rolled applied to the surface The
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repair patch shall extend at least inches beyond the periphery of the
defective area Pinholes before and after cure may be repaired by use
of button patches

For defects in cured rubber lining the rubber lining from the affected
area plus inches on the periphery of the area shall be cut away and the
exposed metal shall be ground until white metal is exposed Then the
repair shall be made per the lining manufacturers recommendation

All repaired lining shall be tested as called for in Articles 3M.5.1O or
3L5.l2 as applicable

If the area to be repaired is more than 12 inches square the defective
rubber will be cut away and surface ground or sandblasted to white metal
The rubber patch shall then be applied over defective area with suitable
cement and with inch laps all around This patch shall be cured with
localized steam by use of box to steam the patch

3H.5.14 Protection of Lined Ecjuipment Lined equipment shall be suita
bly proteEted against adverse weather conditions and direct sunlight
during curing and prior to startup of system

3L5.15 Safety Safety precautions shall conform to 0511k and lining
manufacturers recommendation The area or areas where rubber liningactivities shall be carried on will be roped of Signs showing DANGER
NO SMOKING shall be displayed at prominent and obvious points

continuous supply of fresh air shall be maintained in the vessel or
tank during priming cementing and rubber lining operation

Fire extinguishers shall be placed within easy reach and access inside
the vessel when work is being carried on and at each platform level in
the work area

3M.5.J.6 Certificates and Tests Certificates and test results on liningand all inspection reports shall be submitted to the Owner Durorneter
hardness adhesive bond strength and water absorption Adhesive bond
strength test shall be performed on sample covered with the same rubber
lining material and adhesive to be used

Facilities equipment and labor for spark testing dry film thickness and
durometer hardness testing shall be provided by the Contractor

3f.5.l7 Quality Control Documentation Surface profile of the sand
blasted surface shall be checked by random readings and the profile
recorded

9255 WET SCRUBBER 62.0202J
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The approximate size and location of areas vhich require reblasting shall
be recorded The thickness readings and their location shall be recorded

The number of pinholes and surface imperfections and fisheyes repairedshall be recorded for each area or item of equipment copies of the
records shall be submitted to Owner

The amount of area and location of underthickness requiring repair shallbe recorded Copies of the records shall be submitted to Owner

The amount of area and location of overthickne.gs requiring repair shallbe recorded Copies of these records shall be submitted to Owner

The foreman or his delegate shall measure and record the wet bulb tem
perature dry bulb temperature substrate temperature relative humidityand dew point each morning and at the beginning of the second half of theshift This record shall be dated and signed and the location specified

3M.5.lS Cunite Lining Application Gunite materials shall be applied asspecified in Section JR

9255 WET SCRUBBER 62.0202
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Appendix

Performance Curves
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RIDDING DOCUIIENTS

Page thru Page

INSTRUCTIONS TO BIDDERS 31 314

fl.oosaL CI C25

BID BOND AND POWER OF ATTORNEY pages

SPARE PARTS LIST pages

SEVEN YEAR REPLACEMENT PARTS LIST One page

PROPOSAL DATA fl-i fl-89
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INSTRUCTIONS TO BIDDERS

El GENERAL These instructions apply to the preparation of proposals
for equipment materials and related work for the Intermountain Power
Agency3 hereinafter referred to as the Owner acting through its agent
the Los Angeles Department of Water and Power hereinafter referred to as
the Project Manager

All proposals shall be prepared and submitted in accordance with these
instructions and the letter transmitting the specifications and docu
ments

5.2 GENERAL PROJECT DESCRIPTION The specified equipment and materials
viii be incorporated into the Intermountain Generating Station new
coal fueled steam electric generating station and related facilities
located near Delta Utah

Section l.A General Description and Scope of the Work of these specif
cations and documents describes the scope of work to be included in the

proposals

3.3 BIDDER QUALIFICATIONS In order for their proposals to be consid
ered bidders may be required to demonstrate that they are qualified to

satisfactorily perform the specified work Upon request the prospective
bidder shall submit written evidence of his qualifications to the Project
Manager and the Engineer in duplicate Such evidence shalt include all
information necessary to certify that the bidder

Is regularly engaged in the manufacture of materials and
equipment of the type specified

floes not anticipate change in ownership or major policy
during the period of the proposed work If such change is

anticipated the scope and effect thereof shall be defined

HAs adequate plant and manufacturing capacity available to

do the work properly and expeditiously within the time
period specified

Has adequate financial status to meet the financial obliga
tions incident to the work

Has no just or proper claims pending against him regarding
the quality of performance of his work and

Has designed and manufactured units having similar design
requirements The evidence shall consist of selected
listing of the units indicating for each unit the owners

fIn 9255 WET SCRUBBER 62.02023
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name location actual or projected date of initial opera
tion and rating The listing shall be specially prepared
for this particular bidding and shall list only those units

falling under the above requirements Specific discussions

of the bidders experience with major equipment of the size

proposed shall be included

B4 SPECEFICAflONS AND DOCUMENTS Prospective bidders who intend to

make direct bid to the Owner will be loaned without charge eight com
plete hound copies of the specifications and documents including the

bidding documents and 10 separate copies of the bidding documents as
listed in the Table of Contents

3.5 PROPOSALS proposal shall be comprised of the bidding documents

completed by the bidder plus such supplemental information required by

the specifications and documents or deemed necessary by the bidder
Eight copies of each proposal shall be prepared and submitted Proposals
which are not prepared and submitted in accordance with these Instruc
tions to Bidders will imply that the bidder does not intend to comply
with all of the requirements of the specifications and documents and such

proposals may be considered irregular

If the prospective bidder declines to bid he shall return all copies of

the bidding documents and the specifications and documents to the Engi
iteer and give written notice to the Engineer and the Project Manager not
later than the time specified for receipt of proposals

3.5.1 Preparation Each proposal shall be carefully prepared using the

proposal and proposal data forms included as part of the bidding docu
ments Entries on the proposal and proposal data forts shall be typed
using dark black ribbon or legibly written in black ink All prices
shall be stated in words and figures except where the forms provide for

figures only

The bidder shall acknowledge receipt of addenda in the place provided in

the proposal The bidder shall assemble all drawings catalog data and

other supplementary information necessary to thoroughly describe materi
als and equipment covered by the proposal and shall attach such supple
mental information to each copy of bidding documents submitted

3.5.2 Exceptions Each bidder shall list as provided in the variations
and exceptions part of the Proposal Data section all exceptions or con
flicts between his proposal and the specifications and documents If

more space is required for this listing additional pages may be added
If the bidder takes no exceptions he shall write None in the space
provided If the bidder takes exception then all such exceptions shall

be specific in nature and carefully referenced to the applicable page

9255 WET SCRUBBER 62.0202j
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number article number and title of the specifications and documents
If the bidder proposes deletion of specification language and substitu
tion of revised language then such deletion and substitution shall be
carefully presented by typing complete paragraphs or articles of the
original specification language and incorporating the substitute lan
guage Proposed deletions shall be set off by parentheses thus de
lete this language and proposed substitute language shall be indicated
by underlining thus substitute this language Exceptions that are
general or which make reference to the bidders descriptive information
as whole will not be acceptable Proposals which do not comply with
these requirements for the presentation of exceptions will not be accept
able and may be rejected

In the event proposal includes express or implied exceptions that are
not listed as required the requirements of the specifications and docu
ments shall govern The bidder shall not alter any part of the specif
caflons and documents in any way except by stating his exceptions

B.5.3 S4gnatures Each bidder shall sign the proposal with his usual
signature and shall give his full business address The bidders name
stated on the proposal shall be the exact legal name of the firm The
names of all persons signing should also be typed or printed below the
signature

Proposals by partnerships shall be signed with the partnership name
followed by the signature and designation of one of the partners or other
authorized representative complete list of the partners shall be

included with the proposal

Proposals by corporation shall be signed in the official corporate name
of the corporation as it appears on the bidders corporate seal followed
by the signature and designation of the president secretary or other
person authorized to bind the corporation

proposal by person who affixes to his signature the vord hlpresidentT1
secretary agent or other designation without disclosing his prin
cipal will be deemed irregular Satisfactory evidence of the authority
of the officer signing in behalf of the corporation shall be furnished
Bidding corporations shall designate the state in which they are incor-
porated and the address of their principal office

5.3.4 Submittal Proposals shall be submitted tot later than the date
and time stipulated in the Notice Inviting Proposals as follows

The original and one copy to

Intermountain Power Agency
Box SB

Sandy Utah 84070

Attention Executive Officer

9255 WET SCRUBBER 62.0202j
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Pour copies three with pricing information one unpriced
of the proposal to

Intermountain Power Project
Department of Water and Power
Room 931 General Office Building

Box 111 T.A
Los Angeles California 90031

Attention Purchasing Manager

Three copies of the proposal to

Black Veatch Consulting Engineers
Bag 8405

Kansas City Missouri 64114

Attention Intermountain Power Project
B. Dutton

Instead of mailing to the above addresses proposals may be delivered by
messenger to the following Street addresses

Intennountain Power Agency
8722 South 300 West

Sandy Utah

Attention Executive Officer

Intermountain Power Project
Department of Water and Power
Room 931 General Office Building
111 North Hope Street
Los Angeles California 90012

Attention Purchasing Manager

Black Veatch Consulting Engineers
11401 Lamar
Overland Park Kansas

Attention Intermountain Power Project
button

Proposals shall be submitted in sealed envelope or package The enva
lope shall be plainly marked in the upper or lower lefthand corner with
the name and address of the bidder and the words Proposal for followed
by the nate of the proposed work and the specification number The
proposal guarantee shall be enclosed in the envelope or package mailed or
delivered to the Project Manager

9255 WET SCRUEBER 62.0202
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single proprietary interest shall not submit multiple proposals for the
sane work even though the individual proposals are submitted under dif
ferent names The Project Manager reserves the right to reject all

proposals so submitted

B.5.5 Withdrawal Proposals may be withdrawn altered and resubmitted
at any tine before the tine set for receipt of proposals Proposals may
not be withdrawn altered or resubmitted within 120 days thereafter

9255 WET SCRUBBER 62.02021
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3.6 INFORMMION TO SUBKLTTED WITH PROPOSAL Each bidder shall submit
with his proposal pertinTent information concerning proposed equipment and

materials the proposed project organization list of established

agents or representatives his quality assurance program and an inspec
tion and test outline

3.6.1 Equipment and Materials Each bidder shall submit with his pro
posal the nameThfiEe manufacturer and the type or model of each princi
pal item of equipment or material he proposes to furnish Re shall also
submit drawings and descriptive matter indicating general dimensions
principle of operation and the materials from which the parts are made
Any proposal not having sufficient descriptive matter to describe accu
rately the equipment or materials proposed may be deemed irregular The

drawings and descriptive matter submitted by the successful bidder will
be retained by the Project Manager No material departure from these

drawings and descriptive matter as submitted will be permitted without
written approval from the Project Manager

Reljabiljty availabilir and maintainability of equipment will be factors

considered in evaluation of proposals

Verbal statexnents made by the bidder at any time regarding quality
quantity or arrangement of equipment will not be considered

If alternate equipment or materials are indicated in the proposal it

shall be understood that the Project Manager will have the option of

selecting any one of the alternates so indicated and such selection shall
not be cause for extra compensation or extension of tine

5.6.2 Bidders Project 3ganization Each bidder shall submit with his

proposal an organization chart showing the names of project management
supervisory technical and quality assurance personnel and the details
of the management supervisory and technical organization which he

proposes to use for this project The successful bidders organization
will be subject to the review and acceptance of the Project Manager The

names and experience records of the bidders project manager and other

key project and plant site personnel shall he submitted with the proposal
The experience information shall identify person to contact to obtain

any additional information required regarding the experience records

Prior to award of contract the Project Manager will interview the success
ful bidders prospective project manager The successful bidders project
manager shall be assigned only after written approval of the Project
Manager has been obtained after award of contract the Contractors

project manager shall not be reassigned without the written approval of

the Project Manager before all equipment and erection have been accepted

Replacement personnel for the Contractors project manager and other key
project and plant site personnel shall be selected only after written

approval of the Project Manager has been obtained

Addeadus No
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The Contractors project manager shall not be assigned any responsibili
ties other than the administration of this Contract

8.6.3 Established Aenorpresentative The Project Manager desires
that each bidder have an established agent or representative located in
the Los Angeles California and Kansas City Missouri areas who is quali
fled and authorized to give technical assistance when required In

addition it is important to have an agent or representative located in
Utah near the plant site

Each bidder shall state in the Proposal Data section the name and loca
tion of his Los Angeles Kansas City and Utah agents or representatives
or if such agent or representative is not located in the City of Los
Angeles in Kansas City or in Utah the nearest headquarters of such

agent or representative

8.6.4 Quality Assurance Manual Bidders shall submit with their pro
posal an uncontrolled copy of Their Quality Assurance Manual for qual
ity assurance program evaluation The manual shall contain procedures
that the bidder will follow for the performance of the work under this
Contract The manual should contain procedures that apply only to work
similar to that under this Contract and should contain implementation
exhibits that will be used

3.6.5 pection and Test Outline Bidders shall submit with their pro
posal an outline of the inspection and test procedures to be followed in
furnishing and erecting the equipment The inspection and test outline
sha.U define points for inspections and testing The inspection and test
outline of the successful bidder is subject to modification as determined
by the Project Manager for implementation of an acceptable inspection and

test program for the work The rjc Manaer will desgnate required
witness zons.pn inpection and test outline f_tke_sacse.ae _iider

8.7 PROPOSAL GUARANTEE Each proposal shall be accompanied by pro
posal guarantee in an amount not less than per cent of the total base

proposal price n.i.aai4 n_teJroaosal form The guarantee shall be
certified check or cashiers check rawn on any solvent bank or an

acceptable bidders bond executed by the bidder and surety company
authorized to do business in the State of Utah

The proposal guarantee shall be made payable without condition to Inter
truntain Power Agency and the amount thereof may be retained by said
Interinountain Power Agency as liquidated damages if the bidders proposal
is accepted and the bidder fails to enter into contract in the form
prescribed with legally responsible surety

The proposal guarantee of each unsuccessful bidder will be returned The
proposal guarantee of the bidder to whom the contract is awarded will be
returned when said bidder executes the Contract Agreement and if re
quired files satisfactory Performance Guarantee and Payment Bonds
The proposal guarantee of the second lowest responsible bidder may be

Addendum No
No
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retained for period not to exceed 120 days pending the execution of the
Contract Agreement and Performance Guarantee and Payment Bonds by the
successful bidder

8.8 LOCAL CONDITIONS Each bidder shall visit the site of the work or
otherwise thoroughly inform himself of all conditions and factors which
would affect the prosecution and completion of the field erection work
including but not limited to the arrangement and condition of existingor proposed structures affecting or which are affected by the proposedwork the procedure necessary for maintenance of uninterrupted operationthe availability and cost of labor and facilities for transportation
handling and storage of materials and equipment

Visits to the site shall be coordinated with the Project Manager at least
10 days in advance by calling telephone number 8018643845

It must be understood and agreed that all such factors have been properly
investigated and considered in the preparation of every proposal submit
ted No claims for financial adjustment to any contract awarded for the
work will be permitted by the Owner which are based on the lack of such
prior information or its effect on the cost of the work

8.9 INTERPRETATION If any prospective bidder is in doubt as to the
true meaning of any part of the specifications and documents he maysubmit to the Engineer written request for an interpretation The
person submitting the request will be responsible for its prompt deliv-
ery Any interpretation of the specifications and documents will be made
only by addenda transmitted to each party receiving set of such docu
ments The Owner will not be responsible for any other explanations .or
interpretations of the specifications and ume
It shall be the bidders responsibility to advise the Engineer before
the time specified for receipt of proposals of conflicting requirements
or omissions of information which require clarification Those questions
not resolved by addenda shall be listed with the exceptions in the Pro
posal Data section together with statement of the basis upon which the
proposal is made affected by each question

B.l0 BONDS The bidder to whom the work is awarded may at the option
of the Project Manager be required to furnish Performance Bond
Guarantee Bond and Labor and Materials Payment Bond to the Owner

The Performance Bond shall be in an amount equal to 100 per cent of the
contract price for furnishing and erecting the equipment and materials

The Guarantee Bond shall be in an amount equal to SO per cent of the
contract price for furnishing the equipment and materials

The Labor and Materials Payment Bond shall be in an amount equal to
100 per cent of the contract price for the erection portion of the work

9255 WET SCRUBBER 62.0202
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The bonds shafl remain in full force and effect until satisfactory com
pletion of the formal performance guarantee test to be conducted approxi
mately one year after the initial formal performance guarantee test on
the flue gas wet scrubber or the satisfactory fulfillment of all other
contract requirements whichever shall last occur

Where indicated on the proposal form the cost of the bonds shall be
included in the lump sum base bid prices for the work and also in the
adjusting prices or optional items of work Separate prices for ad
justing the contract amount for deletion of the bonds shall also be
stated The bond deduction prices shall be stated in dollars per
thousand dollars of contract amount

The bonds shall be prepared on the fonts provided herein and executed by
surety company authorized to do business in the State of Utah and

acceptable as surety to the Project Manager Power of Attorney certi
fied to include the date of execution of the bond evidencing the authority
of the individual executing the bond on behalf of the surety shall accompany
each bond

8.11 PROPOSAL PRICING Firm price proposals are requested However
proposals nay be subii with either or both the equipment portion or
the erection portion of the proposal price subject to adjustment The
bidders choice of pricing method shall be designated in the proposal

If prices are subject to adjustment the bidder shall submit the price
adjustment Information requested in the Proposal Data section

8.11.1 Equipment Pricing If equipment prices are subject to adjust
ment thi succe.isful bidders contract price will be adjusted upward or
downward to reflect changes in the equipment adjustment indices

The price stated for equipment in the proposal shall be the price in
effect at the time specified for receipt of proposals At the bidders
option the total price or any portion thereof may be firm until future
date and subject to adjustment thereafter

B11.l.1 Equipment 44justment Indices The bidder shall base any equip
ment price adjustment on the indices listed herein

The bidder shall state the date on which the equipment price adjustment
shall begin

The following indices shall apply

For material

U.S Department of Labor Bureau of Labor Statis
tics Producer Prices and Price Indexes for Corn
modi ty Groupings and Individual Items Commodity
Code 1013 Steel Mill Products and ne FF1 07

Rubber and Plastic Products as published in Pro
ducer Prices and Price Indexes

Negotiated Revision 011382
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For shop labor

U.S Department of Labor Bureau of Labor Statis
tics Gross Hours and Earnings of Production or

NonSupervisory Workers on Private NonAgricultural
Payrolls by Industry Average Hourly Earnings
1972 SIC Code 34 Fabricated Metal Products as
published in Employment and Earnings

The bidders attention is directed to the article in the General Condi
tions entitled Equipnnt Price Adjustment for additional requirements
regarding the application of price indices

3.11.1.2 Equipment Proposal Breakdown As part of the information to be
stated in the Proposal Data section the bidder shall provide percent.-
age breakdown of the lump sum proposal price for equipment providing the
following info rmat ion

Per cent of equipment proposal price not subject to adjust
ment

Per cent of equipment proposal price subject to material
adjustment

Per cent of equipment proposal price subject to shop labor
adjustment

8.11.2 Erection Pricing If an erection proposal subject to adjustment
is submitted the adjustment shall be limited to that necessary to ac

count for changes in craft labor wage rates/ ls changes in accordance
/t.qjth Coda 1l1.92ntr.usto Mach inert and qnj.be._6I

index PPI 07 Rubber and Plastic Products Producer Prices and Price
Indexes AU such escalation shall be calculated for Construction Mate
.Eisls The bidder shall base his lump sum
proposal price for erection work on the craft labor contracts in effect
as of the proposal date For those crafts whose contracts expire during
the term of this Contract adjustment will be applied to account for the
change in labor rates which may occur as new craft labor contracts become
effective The adjustment will apply only to that portion of the partic
ular crafts work remaining to be performed at the expiration of the
present craft labor contract The bidder shall submit information on
each craft as requested in the Proposal Data section

Adjustment of craft wage rates shall be calculated as specified in the
article entitled Erection Wage Rate Adjustment in the General Conditions

Nego tiated Revision

Negotiated Revision 011382

9255 WET SCRUBBER 62.0202
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CoflstflctiOflteriales34pnnt u2pLies 1ts._sal_b A.L4L41eL adjusted/in accordance with Code l1_Cotct1oa Nachiner1 and Eqiment Table 67
uttset/1tTinigs1eti inIaz7iWstia7 Producer Prices and Price
Indexes for commoditz 4rouiugs and tndl idualitemsas aublished in
kIS Departnent of Iabor i1eu of Labor tat.sticsjEblication Pro
ducer Prices and Price Indexes

KZfiatw/7wa7dxaw_il_ ebiiiLF
calculating the $74ltiIt7jItlJa adjustment is June 1981 tsiOZ4I4

Per cent bill
LUErIn

44LtiiMjustment
billina Irrent
month

Cumulative of base contract billed
in the current month less the cumula
tive of base contract billed in the

rroAsanh

bilhinj current month

sdiY..teat base

current month index base month index
base month index

3.1.2 ACCEPTANCE AND REJECTION OF PROPOSLSS The Owner reserves the

right to accept the proposal which In its judgment is the U6
best responsive proposal to reject any and all proposals and to waive
irregularities and informalities in any proposal that is submitted

Proposals received after the time specified for receipt of proposals will
not be considered

Negotlated Revision

Mdendum No
Negotiated Revision 011382
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All proposals shall become the property of the Owner

8.13 tiThE LICENSE REQUIREMENTS Only proposals by contractors licensed
under the laws of the State of Utah will be considered Licensing is
supervised by the Department of Contractors Salt Lake City Utah
Bidders shall submit with their proposal evidence that they hold valid
license in the proper classification

Corporations organized outside the State of Utah shall submit duplicate
originals of an application of the corporation for certificate of
authority to the Secretary of State together with copy of its articles
of incorporation and all amendments thereto duly authenticated by the
proper officer of the state or country under the laws of which it is

incorporated Such corporation shall provide the Project Manager with
certificate from the Secretary of State to the effect that certificate
of authority to do business in the State of Utah has been issued by his
office

8.14 SPARE PARTS OPTION Bidders shall state lump sum proposal price
for furnishing spare parts and price breakdown of individual spare
parts such price to cover parts recommended by the bidder and listed in
the Proposal Data section The Project Manager shall retain the option
of accepting all or any combination of the itemized spare parts for

period not to exceed months after the date of contract

315 SPECIAL TOOLS Bidders shall include the cost of one set of all
special tools recommended for maintenance of the equipment in the Unit
price for equipment and materials stated in the proposal list of the
recommended tools and the coat of each tool shall be provided as part of
the Proposal Data The Owner shall retain the option of purchasing
tools in addition to those included with the Unit equipment from the
Proposal Data list for period not to exceed months after the date of
contract

3.16 CONTINGENT CANCELLATION Bidders are advised that due to circum
stances beyonEihe Owiiers control in any contract to be entered intoit may become necessary for the Owner to cancel the work for Units

4gt or Bidders shall state in the Proposal flU Ø$ØiL6 t%$

444ÜU4U$A 4Z AØ flit AU $tI 1t$$1 tj ZU$LWI
$AU LiUtteA $j tfl Ut Ut ÜI tg the schedule of cancellation
shraea PE.licabie to sach unit

3.17 PROJECT LABOR AGREEMENT If the Owner negotiates Project Labor
Agreement for EhiiprojecçIhe terms and conditions of such Project
Labor Agreement shall apply to all onsite tivrk contemplated within the

scope of this Contract The successful bidder as Contractor shall
execute such Project Labor Agreement and shall be bound by all provisions
thereof

No

9255 WET SCRUBBER 62.0202J
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3.18 TMNINt PR GRAM OPTION Each bidder shall include with his pro
posal complete detailed description of available training programs and

training aids applicable to the equipment Such programs and aids should
be sufficient to familarize the Owners personnel with equipment assembly
and disassembly operating procedures performance analysis and mainten
ance procedures

As miniana requirement the successful bidder shall provide competent
instructors to conduct necessary training of the Owners operating and
maintenance personnel When available video tapes of training programs
shall be supplied

The training program proposal shall include an itemization of all coats

for providing at any time during the period of at least years after the
date of initial operation of Unit the above services any available
alternates and the bidders recommendations regarding training

firm lump smt price for providing the bidders recommended training
program shall be stated in the Proposal breakdown of such lump sum
price and costs for available alternate services shall be stated in the

Proposal Data section including per diem and travel costs for onsite
instruction

B.19 COST FACTORS The following cost factors are provided to aid the

bidder iiFcomparison of alternative designs

Levelized energy cost during
unit operation

Unit $0.lO9/kJhr
Station units $O.ll7/kwhr

Incremental capacity cost

demand July 1986 $600/IcW

Current delivered cost of lime
stone January 1981 $1O/ton

Fixed charge rate 11 per cent

3.20 ALTERNATE DESIGNS Each bidder shall submit proposals for the base

design and all alternate designs described herein The base design shall
be predicated upon the following

wet scrubber system based on minimum of four operating
modules plus two spare modules with each module designed to

treat 25 per cent of the flue gas flow More than six
modules may be provided if required by the bidders design
Regardless of the number of modules proposed for the base
design two modules shall be spares

fipp 9255 WF SCRUBBER 62.02O2J
042881 ADDENDUM
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Scrubber modules reheater casings and reaction tanks
constructed of stainless steel ASfl A167 Type 317L except
that nelybdenum Content shall be not less than 4.5 per cent

No forced oxidation system

Bailey Controls Company 7000 Series analog computing type
modulating control system

Programmable controller equipment of bidders standard
manufacturer and type as stated in the Proposal Data

Alternate proposals shall be submitted for the following

wet scrubber system with one spare scrubber module in lieu
of two Deletion of the second spare module can entail
rearrangement of equipment and ductwork if required by the
bidders system Complete information shall be submitted
for the performance and equipment and ductwork arrangement
for the system with one spare scrubber module Price deduc
tions stated in the proposal for deletion of one spare
module from the base design shall include deletion of all
auxiliary equipment ductwork and appurtenances associated
with the module

Scrubber modules reheater casings and reaction tanks con
structed of Alloy 904 or Alloy as specified in Section 2C
or other material as indicated in the Proposal Form

Forced oxidation system as specified in Section ZN

Analog computing type modulating control system manufactured
by any of the alternate manufacturers specified in Sec
tion ZN in lieu of the Bailey system

Digital computing type modulating control system isanufac
tired by Bailey Controls Company and any of the alternate
manufacturers specified in Section ZN in lieu of the analog
computing type modulating control system

Programmable controller equipment manufactured by any of the
alternate manufacturers specified in Section ZN in lieu of
the bidders standard programmable controller equipment

Each alternate shall apply individually to the base design so that
prices are included in the Proposal for all combinations of the various
alternate designs

9255 WET SCRUBBER 52.0202
051581 ADDENDUM
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E.2l AIR QUALIfl CONTROL EQUIPMENT AVAiLABILITY EVALUATION An avail
ability analysis of the air quality control equipment proposed by each
bidder will be performed Information required to perform this analysis
is specified in Appendix Each bidder shall submit the required avail
ability information as part of his proposal

1.22 AVAILABILITY IMPROVEMENT PROGRAM An availability improvement
program shall be included as part of the proposal The program shall
consider as minimum the design fabrication erection and operational
phases of the project description of the activities and measures to
be instituted as part of the availability improvement program shall be
included as part of the Proposal Data

3.23 REPLACEMENT PARTS OPTION Bidders shall state lump sum proposal
price for furnishing all replacement parts required to maintain operationas proposed and within guarantee levels for all fZü/tji/H/tit4$$e/e
re9rcle and limestone umjs furnished under these specifica
tions for period of years beginning
$4I/4t4lZj/jiZØu/fjW/ S1flfl44U/ tMt41UItOi4/ a4JUdJI4
Uflv1d/flj with initial oeration As part of this option replace
ment parts supply inventory shall be provided for storage at the plant
site Replacement parts provided for the plant site inventory- shall
become the property of the Owner The parts supply inventory will be
stored by the Owner The inventory of parts shall be sufficient to
repair or replace any failed or deteriorated component An itemized
parts list shall be provided describing the replacement parts supply
inventory proposed The replacement parts supply inventory may be canon
for all four generating units Each replacement part shall be new and
shall be interchangeable with and of the same or better material and

workmanship than the corresponding part included with the equipment
furnished under these specifications

The Project Manager shall retain the option of accepting the replacement
parts option for period not to exceed months after the date of con
tract

3.24 ALTERNATE WORK SCHEDULE OPTION Work schedules other than five

day eight hour shifts nay be necessary at the option of the Project
Manager

Bidders shall provide description of the basis for adjustments to the
contract for erection work schedules other than five day eight hour
shifts The price adjustments shall be based on 40 hour workweek
accomplished in out working days with all hours over eight hours per day
being considered as overtime hours The bidder shall include all addi
tional costs including premitnn pay for overtime hours associated with
the alternate work schedule in his price adjustments The Project
Manager reserves the right to exercise the option for an alternate work
schedule at any time within 12 months after contract award

Negotiated Revision 120481

9255 WET SCRUBBER 62.02023
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In the event that project labor agreenant is consums3ated which adopts
work schedule other than the five day eight hour shift schedule as
standard for the project then the Contractor shall be bound by the
provisions thereof rather than the alternate work schedule price adjust
ment method specified herein

9255 WET SCRUBBER 62.02023
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has not sought by collusion to obtain for himself any advantage over anyother bidder or over the Owner

Dated at Lebanon PA this 13th day of July 198
GENERAL ELECTRIC ENVIRONMENTAL

Bidder SERVICES INCURPORATED

Attest
By rek1Ui4

Signature

Sies Geurts

Typed

Title President General Manager
LAM iiater

Business Address of Bidder 200 North 7th St. Lebanon PA 17042

State of Incorporation Delaware

Address of Principal Off ice 200 North 7th St Lebanon PA 17042

Name and Address of Agent GENERAL ELECTRIC ENVIRONMENTAL
for Service of Process SERVICES INCORPORATED

200 North 7th St Lebanon PA 17042

Ann Tom Mclnerney
Vice President Legal Operations

IIPP 9255 WET SCRUBBER 62.0202
061881 ADDENDUM
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IW ai fl .ompantes

C$4t.JEE

FEDEPAL INSURANCE COMPANY

BID BOND

BondPJo 80885539F

rlce
Know AU Men By These Presents

matwe General Electnc Znvironznenta Services Inc
One Penn Plaza
New York New York 10001

hereinafter called the Principan
as Principal and the FEDERAL INSURANCE COMPANY 51 John Kennedy Parkway Short Hills New
Jersey corporation duly organized under the laws ci the State of New Jersey hereinafter called the
Surety as Surety are held and firmly bound unto

Intermounp Power Agency

hereinafter called the Obtigee

in the aunt of FIVE PEECENZ OF COIITHACT
Collars.j for the payment at which sum well and truly to be ma4e we the sald Principal and thesaid Surety bind Ourselves our heirs executors administrators successors and assigns jointly aid

severally thinly by these presents

Sealed with our seats and dated this
8th

day of July
nineteen hundred and e1hty one

WHEREAS the Principal has submitted bid dated July 13th tel
for

Intenoujajy Power Project Flue Qas Wet Scrubber Units 123IF Spec N55 b2.0202 GE.E.SI1 Proposal 1057 EngineeringMaterial Supply Erection

NOW THEREFQRE lithe Obtigee shalt accept the bid of the Principal and the Principal shall enter
intO contract with the Obligee in accordance with such bid and give bond with good and sufficient surety
for the taithfut performance of such contract or in the event of the failure of the Principal rn enter into
such contract and give such bond if the Principal shall pay to the Obtigee the ditterence not to exceed
the penalty hereof between the amount specified in said bid and the amount for which the Obtigee may
legally contract wdh another party to perform the work covered by said bid if tht latter amount be in
excessof the former then this obligation shalt be null and void otherwise to remain in luti torce and effect

GENERAL ELECTRIC ENVIRONMENTAL
SERVICES INC

Principal

By

JaTh oeutZes dent

2c

For 15-02.130 Fennmiy 111 53-o
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lnvWuS PilecipS

STATE OF ________________

QJUNTY OP _________________

On thIs S4 t9 before me purspnalty

to me known and known by
me to be the individual descn bed in and who exeattad the foregomg instrument and he duly acknowledgl

me that he executed tht same

Uotarj Sir

My utommission expires________________________

Whet Prfnd Isa FInn

STATE OF ___________________

COUN-rY OF ________________

On this day of ___________________________ t9 before mu personally

came
to me known and known by

me to be member of the firm of described in and

which executed the foregoinç instrument and the said _____________________________________
duly acknowledqed to me that he executed the said instrument in the name of said firm and forts purposes end on
Its behalf

Notasy Public

When Principal Is Ccctxntlon

STATE OF 9g4tMI4ra.u.4_

WONT OF _________________

On lhis day of 19 11 before me personally

Jt4tA.t
to me known who tein by me ty

sworn did deooae and say that he resides in tfra.e_ct._i
that he is the _____________

O44a.Q EJ2iezL_ kvcj4.m4Qt II-ttMC Łorston
described

in and which executed the above lnstnimnanc that he knows the seal of said corporation that the seal affixed to said

Instrument is such corporate seal that II was so affixed by order of the Board of Directors of said corporation and

that he signed hi name thereto by like order

jL.4-04cw
Notary Public

My commIssion expGres

ase 9UŒISjCP SStce 15.10-fl iFwwry lflhIt awwtt teen tsracny
WY
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BASIS OF CONTRACT

FOR

WET SCRUBBER

BC.11 GENERAL The following specific stipulations were agreed upon in
the Owners acceptance of General Electric Environmental Services Inc
Proposal dated .July 13 1981 and supplements thereto and are hereby made

part of the Contract for Wet Scrubber to be furnished for the Inter
mountain Generating Station such Contract identified by Specification
9255.62.0202

The articles of Specification 9255.62.0202 which are revised deleted or
clarified by addendum or by negotiations have been identified in the

margin of each page Such identification may take the form of vertical
bar or an asterisk in amy case this identification is described at the
bottom of each page

BC.2 SCBEDUI.E The schedule of activities for this Contract are defined
in Article 1A..8 of the specifications The date of Contract Award for
purposes of this schedule shall be December 10 1981

BC.3 CONTRACT PRICE The Contract Price to furnish fob Intermountain
Generating Station and erect in place the Wet Scrubber complete for
Intermountain Power Proj ect is ONE HUNDRED THIRTYFIVE MILLION EIGRT
HUNDRED FIFTY THOUSASD SEVEN HUNDRED DOLlARS $135850700.00 This
Contract Price is subject to adjustment in accordance with Article 3.11
of the Instructions to Bidders Table Items through 19 at the end
of this Basis of Contract indicates complete breakdown of the Contract
Price for material and erection for each unit The basis for this Total
Contract Price determined by the base price of the Proposal and changes
to this base price as result of subsequent negotiations is further
described as follows

Item Base price using ASTH A167 Type 317L material in the six scrub
bar modules the sum of proposal Articles C.1.1 C.1.2 C.1.3
C.1.4 C.2.t C.2.2 C.2.3 and C.2.4

Item Rubber lining adjustment specified in Article 2C.4.1 as an
alternate proposal

Item Engineering payment schedule specified in Article CC.32.1

Item Deduct for joint award of Wet Scrubber and Fabric Filter Con
tracts

9255 WET SCRUBBER 62.02021
042382
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Item Provide connections nozzles and internal clips or future
installation of Forced Oxidation system specified in Arti
cle 2E.2.6.4

Item Provide Seal Water Filtration system specified in Article 20.7

Item Provide additional recorders and totalizers specified in Arti
cle 2N.4.1.8

Item Make provisions for future replacement of bare tubes with
finned tubes in reheaters specified in Article 2Q4

item Provide immersion heaters for limestone system specified in

Article 2D.2.1.1

Item 10 Comply with piping specification in Article 2B1.6.1.1

Item ii Provide Inconei 625 ductwork lining stops specified in Arti
cle 3K.2

Item 12 Provide bottom discharge for recycle pumps specified in Arti
cle 20.1

Item 13 Redesign of purge air system specified in Article 2C.6

Item 14 155 reheater with 6/6 lances per soot blower proposed in
Article D.17.23 and D.17.24

Item 15 Adjustment for 5/6 reheater lances per soot blower proposed in

Article D.17.24

Item 16 Provide seven year warranty for rubber liner specified in

Article 2B.2..12

Item 17 Erection optimization

Item 18 Letter of credit in lieu of 10 per cent retention specified in

Articles GC.32.2 and CC.32.3

Item 19 Provide Warnan recycle pumps specified in Article 20.1

BC.4 OPTIONS The Ociner retains the following options

EC.4.1 Specified Options The following options which are defined in

the Proposal section of the Contract Documents shall be retained until

IPP 9255 WET SCRUBBER 62.0202
042382
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exercised by the Owner or until the expiration date indicated The
option prices are dependent on whether the option to delete one scrubber
module from each of Units and is exercised Table shall be used
until the option to delete one scrubber module is exercised Table
shall also be used if the option to delete one scrubber module is never
exercised Table shall be used only if the option to delete one
scrubber module has been exercised These tables at the end of this
Basis of Contract indicate complete itemized price breakdowns of the
options for material and erection for each unit When exercised these
option prices shall be added to or deducted from the Total Contract Price
indicated in Table including change orders and are further described
as follows

Item Controllers

Analog type specified in Article 2N.2

Digital type specified in Article 2N.2
Programmable type specified in Article 2N.18

Item Spare parts for Units and only specified in Article 3.14
proposal Article

Item Training program specified in Article 3.18 proposal Arti
cle C..4

Item Manufacturers consulting services such as operations consult
ant and process chemistry consultant specified in Article 1A.5
The consultants fees per day are exclusive of travel and

living expenses proposal Articles 0.5.1 C.52 and 0.5.2.1

Item Seven year replacement parts for limestone feed and recycle
pumps specified in Article 3.23 proposal Article C.6

Item Five year warranty far rubber liner in lieu of the seven
year warranty specified in Article 23.2.12

Item Ceilcote 103 lining for reaction tanks specified in
Article 2E.3

Item Emergency quench system for high temperature in absorber inlet
specified in Article 2C.4.1 In addition the Contractor agrees
to the following

The system which shall protect the Owners absorbers during the
lining and prestartup phase shall consist of automatic water
sprays mist eliminator lines connected to the Ownerfurnished

9235 WET SCRUBBER 62.02023
042382

BC-3

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002663



etternal fire water system These sprays shall be automatically
actuated by smoke detectors within the vessel and shall provide
flow at the rate of 0.4 gpm per square foot of lined surface
area This system shall also automatically protect the lining
during the preoperatlon phase when the absorbers are in

buttonedup standby mode Prior to initial operation the
mist eliminators shall be installed and the automatic provisions
disconnec ted

Item Working four ten 10 hour days in lieu of the regular
five eight hour days specified in Article B.24

BC.4.2 Deletion of One Scrubber Module from Units and Should the
Owner exercis thThjtion to delete one scrubber moiui7fom each of
Units and then the Total Contract Price indicated in Table in
cluding change orders shall be adjusted by deduct of $7756000.00

Table Items through 15 at the end of this Basis of Contract intl
cates complete itemized breakdown of the total price for the option to
delete one scrubber module from each of Units and

3C.4.2..1 Adjustments to Contract Price Contract Price adjustments for

corresponding options in tables and exercised prior to the Owners
exercising the option to delete one scrubber module from each of Units
and shall be determined in the following manner The option price in
Table shall be subtracted from the corresponding option price in Table
and the difference shall be added to the Total Contract Price/UnitMaterial
and Erection in Table including change orders

The Proposal prices stated in Articles 0.1.1.2 C.1.2.1 C.1.3.1
C1.4.1 C.2.11 C.2.2.1 0.23.1 and C.2.4.1 are hereby deleted

BC.4.3 Proposal Options Deleted The following options submitted with
the Proposal are hereby deleted from the Contract

Alternate materials Articles C.1.1.3 C.1.2.2 0.1.3.2
C.1.4.2 0.2.1.2 0.2.2.2 C.23.2 and C.2.4.2

Forced oxidation Articles 0.1.1.4 0.1.2.3 C.13.3
C.1.4.3 0.2.1.3 C.2.2.3 0.2.33 and 0.2.4.3

S1S minute retention tank Articles C..L.1.9 0.1.2.8
C.1.3.8 C.I1.4.8 and appropriate price quotes under the

erection prices for Units and

BC.5 SPECIAL TOOLS One special tool per generating unit for servicing
the reheacer bundles shall be furnished tbe price of which is included
in the base contract price Item Table

CIPP 9255 WET SCRUBBER 62.0202
042382
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PROPOSAL

2o LcnOtNtsflT Pawn LGZNC

PROPOSAL FOR PLUZ as tin scaunn
IoiNfln GENATflC STAZION

The mderigned bidder having read and enrttted the specifications and
docqment.q for the above designated equipment which will be incorporated
in the Intermountain Generating Station does hereby propose to turuish
and erect the equipment and provide the services as set forth in this
Proposal

The undersigned hereby declares that any and all iariatSons fron and
excepfloas to the requirements of the specifications and doctimeats have
been listad in the Proposal Data section and chat1 otherwise it is the
intent of this Proposal that the work will be performed in strIct accord
ance with the specifications and docents

the undersigned hereby declares that he will perform the ujor portion of
the work at the jobsite with his attn forces Specific portions of the
work not performed by the underaigned will be subcontracted by the sub
contractrs listed in the Proposal Data section

The undersigned hereby declares that he is licensed to perform work in
the State of Utah and has stated his tdentifyin license numbers in the
Proposal Data section

The undersigned hereby declares that for the ltp sum prices stated
herein the

Squipment pricing is firm not subject to

adjustent

Equipment prIcing is subject to adjustment such
adjustment to be determined as specified in
ArtIcle 3.J1 of the Instructions to 3idders as amended

Erection prIcing is fIrm not subject to

adj us tent

Erection prIcing is subject to adjustment such

adju.strent to be determined as speciE led in
Article 3.11 of the Instructions to 3idders as anended

9255 WET SCRBELR 62.02021
120180

iA.l
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The base groposat is predicated upon the following

wet scrubber system with two spare scrubber dnla.s

Modules reheater casings and reaction tanks constricted of

statoiLesa steal A.St a167 type 3171 except that itybdenua
content wtfl be sot less than 4.3 per cent

No forced o.dation syst

Bailey Controls Company 7000 Series analog compnting type

du1ating control systel

Progrbla controller eçuipmsnt of manisfactt.srer and type
stated in the Proposal Data

C.L EQUIPT AND MATZ2IALS The tindarsigned biddsr hereby proposes to

ftroish lob tnterisntain Generating Station site one flue gas vet

scrubber for each unit and provide serwices complete in accordance with

the contact docisezents as defined in Article CX the GENERAL CON
DiTIONS for the following prices These Muipeent and material prices

are exclusive of all applicable sales or use tans

1.1 ia Comnçstpment and Materials. Lump sun base price
for equipozent nterials and services for Unit and sçsipsant net eria3.s

and seziices common to uits and

Thirty Two MilT4ai Seven Thztsl

Six Tlxusand $32706000
Price in Words

C.. 1.1 Engineering and Desicn Nn4tmsn price for engineering and

desi included in the item 1.. lump sum esu.ipment price

Nine Nfllia Six Hundred Five Thoasaixi

Four Hundred $9605400
Price in Words

0.4.1.2 Deletion of One Soars Module Lump sum deduction from the

Itn equipment and matertai..a -irice lot furnishing wet scrubber

system with one spare du1e in Uaa of the specified base systea with

two spare tdu.las

Three Millicn Cite Hundred

Nine flrusand 3109000
Price in Jorda

9235 WET SCZUEEER 62.0202
042331 ADD9tDOM

C.-2

1-A.2

EPA Request datedOct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of AppendixB

IPI O_002670



C.L.L.3 Lternate Materials Lump sum adjustment to the Item C.L.L
equipment and mataflais price for furn4shimg setub bar modules reheater
casings and reaction tanks coca tructed of each of the following mate
rials in lieu of the speci.fied base material

Alloy 1dditia
Cntni Steel
Thibterlthed

Otherct Babeeter

C.l.l.4 Frced Oxidation Lump sum
and materials price for furnishing

Scrubber with two spare modules

Scrubber with one spare module

Amount

SQI.000

830800

C.1.15 Modulating Control ystem Lump sum adjustment to the C.1..L
equipment and materials price for furnishing modulating control equipment
of the analog computing type by one of the following manu.factursrs in
lieu of Bailey ControLs

________ 266400 s23880b

Westinghouse 109.200 _________

Leeds Northrup Bad

Lump sum adjustment to the C.1.L equipment and materials price for fur
n.ishing modulating control equipment of the digital computing type by one
of the following manu.factnrers in lieu of Bailey Controls analog connt
lug type

Adjus tasut

Addition or

fleductlon

tsfuct

ttiai

two Snares

140600

237200

One Soari

87400

$278 900

9255 WET SCRUBBER 52.0202
042881 ADDUmflM

C-

lA.3
EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

A4ustment
Add tin or

Material Deduction

Alloy 9041

Amnnat

two Snares One nare

2495600 l029300

$9330700 $4666600

N/C .J7/C

addition to the Item 0.1.1 equipment
forced oxidation system

Alternate

Manufacturer

Foxbo ro

Adjustment
AdditSon or

Deduction two Scares

Pdditicn

One Snare

78500

Bi.d

Digital Syst
Manu.factunr

Bailey

Foxhoro

Amount

IPI O_002671



A4jtts tmegt

Digital Syste Addition or Amount
anufacturer DaductioL two Soared One Lone

93700
Leeds florthrup $_No Bid NO Bid

Forney t484Q0 101400

$_____ $_____
Standard supplier

The latest date for selection of the mdulating contr4 syst tvue
analog or digital and manufacturer is 18 xratths before regaifØ delivery

Cl.j.a Prograble Controllers tumo sum adjustent to the C.L.1
equipment and material price for furoi.shiag progranable controller
equipment by one of the folloving tntziactursm in Lieu of the standard
prograinh l.a controller equipment

Adjustment
ilternata Addition or zount

Manutact3rer Deduction- two Soara One Soari

Square Deduct __6700 21900_-

tlenaraUay $_later $__________

StrutheuDu later
$__________

dit.cri 475400 384700

The latest date for selection of the prograble controller equipent
nutacturar is 18 urriths before reqiired.delivery

0.1.1.7 rforance Bond Deduction Deduction tare from the total
adjusted Unit and commoniqujjt and materials price if the Project
Manager does not require performance bond for Unit

$1.25

Rate in Dollars per Thousand Dollars of total
Equipnt and Materials Price

0.1.1.3 Guarantee Bond Deduction Deduction rate from the total ad
justed Unit and caa equipment and materials price if the roj act
Manager does not require guarantee bond for Unit

SO 50

Pare in Dollars per Thousand Dollars of totai
quipnt and Materials Price

In 92 WET SCRUBBER 62.0202JQS3 ADDIDC1I
0-4

1A.4
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C..LL.9 Six Minute tention Tank

DeOrtion fran C.i for furnishing reycle tanks with six-minute
retatas tdxre in lieu of to minutes in C.LLZ

With Spare frtdules 788700
ri

657200

C-4A
1A
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C.1.Z unit Zcuitnt and Materials Lumo sum base prtcs for unit
equinnt naterial and serwices

Tity Mi114rw the Thrx3xed

Tnty Three izazxt Six mt
20l23600

Price in Words

1.2.1 Delet ton of One pare Module Lu sum deduction from thett 1.2 equipmnt and materials price for unishing vat scrubber
system with one spare nodule in Ueix of the specified system with tvo
spare acduies

Three Milhicri Cte 5tnred Nfze Thousand

_____________________________________________ 3109000
Price in Words

C.1..2.2 Altanate Materials Lump sum adjustment to the item C1.2
equipment and materials price for Eurniskzing scrubber modules rabeater
casings and reaction tanks constructed of each of the following mate
rials in i4eu of the specif.ed base material

Adjustment
Addition or Amount

Mateflal Deduction two Snares One Soars

Alloy 9041 $.2495600 $1029300

ALloy .TdAiticm 9330700 46666O0
Carlrn Steel

Thihbar1jed N/C

.1.29%ce4 Oxidation Lump sum addition to the Item 1.2 equipment
and mteriai.s price for funishing scrubber with forced oxidation

sys tem

Amount

Scrubber with ca spare modules $_997000

Scrubber with one spare module 330300

C.1.2.4 1odulacing Control S7stem Lump sum a4justment to the C.1.2

equipment and materials prize for furnishing modulating control equipment

9255 JET SCRflEZR 6Z.020Z
042881 ADD1DCX

C5
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of the analog comptsting type by one of the following nanufactunrs in
U.au of 2ailsy Controls

Adjustment
Mtevnate Addition or Amount

dasufacturer Deduct4.o two Sóares One Soare

Foxboro Mditicn $259500 23040Q

Wasting use 79900 50700

Leeds fforthrx NO Bid NO Bid

Lump sum adjustment to the C.t.2 equipment and sateriats price for fur
nishing tuisting control equipment of the difltaj coputing type by one
of the following cnnuiaceurerg in lieu o2 8ailey Controls analog comput
ing type

Adj ustmant

Olgitai Syst Addition or Amount
anutacturer DeductioflL two Snares One Sean

3ailey tuct 98200 51700

Yoxboro Mditian 276l00 319800

test.bgJiouse 94800 48400

Leeds Nortlimno No Bid NO Bid

Forney _________ $j.353p0 85100

$_______________
Stan4ard supplier

C.1.Z.5 Programmble Controllers t.unp sum adjustment to the C.L2
equSprnt and eatertals price for furnishing prsgraable controller
equipment by one of the following nanufacntrers in lieu of the standard
prograable controller equipment

Adjustment
Alternate Addition or Amount

2Lanuflcturer Deduction two Spares One Spara

Square .Pdditi.cn 57200 41900

lSenBradlay tpnr $_________ $________

9255 JET SC233ER 62.0202
042851 ADDtThUtI

cIs
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Adj us ent
Alternate Addition or

Manufacturer Deductton Two Soares One Soare

trirthtraot Later
$__________

forney _________ $404300 3343oO

C..1.2.6 Perfoance Bond Deduction Deduction rate frot the totaj
adjusted Unit equiptsnt and eaterials price the Project Manager does
not require perfottiance bond for Unit

$1.25

Ban in Dollars per Thousand Dollars of Total
quipnt and Materials Price

C.1.2.7 Guarantee Bond Deduction Deduction rate to5 the total ad
justed Unit eqinpeant and materiaLs price the Project Manager does
not require guarantee bond for Unit

5050
Rate in Doflai per Thousand DàUaü of Total

Equtpnt and Materials Price

tTnit and Ccuun uipment and Materials Lump sun base price
for equipment materials and services or Unit and equ.ipmen materials
and services conn to Units and

Thefty tine Mi licm 3nfred Thousand

Seven autrsi 23100 700
Price ia Words

C.L.3.L Deletion of One Spare Module ta sun deductioc froz the
Item C.1I.3 equipmant and nateriai.s price or funish.ing wet scrubber
syst with one spare dule in lieu of the specified system with two
sflare nodules

MiiHai Th.ndred Nine Thousand

_______________________________________________ Cs 3109000
trice in Worg

C.1.3..2 Alternate MaterIals Lump sun adjustnent to the Itn CL.3
equipment and sat trials price for furnishing scrubber nodules reb.eater

129 9235 WET SCB.3EU 62..0202J
042331 ADDENDUM

C7
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ci 2.8 Six Minute Retention Tank

DaItrticn frau C.1.2 for ftxnishim racJ.e tanks with sivnjnizte
retatjai tine in lieu of 10 minutes in C.1.2

With Stare tkxlules
788700

657200

C-7A
1-A.9
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casings and reaction tanks cons trtzcted of each of the following nate
daIs in lieu of the specified base inateriaLt

Adjustment

Addition or amount
fatarial Deductign two Scares One Soij

llny 904L $2495600 1029300

A2loy Mditiai $9330700 4666600
Cerbti Steel _________

Rutherlined N/C N/C

eAhter
C.L.3..3 Forced Oxidation tap sum addition to the tram 0.1.3 equipment
and materials price for furnishing scrubber with forced oxidnion
sys tam

Amount

Scrubber with twu spare medules 997000

Scrtbber with one spars nodule 830800

0.1.3.4 Modu..atin Control System Lump sum adjustment to the C.L.3
equipment and natertals price for furnishing odu1ating control equipment
of the analog computing type by one of the following manufacturers in
Lieu of Bailey Controls

Adjustment

Alternate Addition or Amount
Manufacturer Deduction two Scares One 5oare

Foxhoro Pdditia $266400 $238800

Westinghouse CuCt $109200 78500

Laeds tiorthruo

Lump adjustment to the 0.1.3 equipment and materials price for fur
nishing ncdulating control equipment of the digital computing type by one
of the following manufacturers in Lieu of 3ailay Controls analog tomput
1mg type

Adjustment

Digital Sysz Addition or Amount

Manufacturer Deduction Tto Scares One Scare

3ailey 1uct $140600 87400

Ltticrt 237200 $278900

tIP 9255 WEt SCEUBBER 6Z.0202J
042581 aDnmuM

ca
1AjQ
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.44j us t.nt
Diitai Syst Addition or

Manufacturer Deduction two Scares One Sojji

141600 93700

Leeds Northrup tb Bid Bid

Fornay duct 148400 $101400

_____ $_____
Standard supplier

C.1.3.5 Prorannabla Controllers Lump sua adjust.nt to the C..1.3
equipnt and ataterials price for funjjhsgg prograabj.e controller
equip5ent by one of the follovin nufactnrers in lieu of the standard
prograable controller equipment

Mitts emant

Addition or Azount
Manufacturer Deduction Tw Scares One Sean

SquareD tduct 6700 21900

AflenBradley Later $_

StrutbersDunu $__Later $_________

Foray dditixm $475000 384700

1.3.6 Perforeance Bond Deducti.ou Deduction rate from the total

adjusted Unit and con equipment and materials price the Proj so
Manager does not require performance bond for JuSt

$1.25

Rate in Dollars per Thousand Dollars of total

Eqnipnt and Materials Price

0.1.3.7 Guarantee Bond Deduction Deductjon rate from the total ad
flutted luSt and ccmon equiptaent and waterlals price the 2roect
Manager does not require guarantee bond for Jolt

$0.50

Rate in Dollars per Thousand Dollars of total
Squ.ipnt and Materials Price

9255 ttt 5022B3ER 62.O202J
042381 ADDitUM

Cc
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C.l38 Miznxte retentiat tanL educticn fran C.1.3 ejsi1j
recycle tanks with minute retezxtia tire in lieu of 10 minutes

in C.l3

With spare trlules 788700

With spare nnluie 657200

C9a
3.4.12
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0.1.4 Unit Eauipnent and aterials Lump sun base prce for Chit
aquipat nataria2s and services

Tcctty $4 1l4 rbted nty Three

ri_n2 Six Mndrsl 20123600
Price tJord

0.1.4.1 Deletion of Cue Snare Module Li si deductIon fraa the
Itt 1.4 eqTApat and nate a.ls price for furnishing scrubber
aystea with one spare nodule in lieu of the spaci.f Led systan with two
spare rdu.les

Three Mill.icn Cue Thrdrs1 Nbc Thousath

_________________________________________ 3109 000

Frice in Wr4
0.1.4.2 Aflernate Materia.ls Lu sit adjustment to the Item C.L.4
equipment and materials price for furniShing scrubber nodules reheatar
casings and raactjon tacks constructed of each of the fouovtng nate
rials in Lieu of the specified base oatsriai

Adjus ent
Addition or

Matarlal Deduction two Snares One Spare

Alloy 9041 52495600 sl029300

____ ________ 933070O $_4666600

ThiberJ.sned
N/C N/C

cath
C.1.4.3 yorced Oxidation Lunp sum addition to the Item 0.1.4 equipment
and materiaLs price for furnishing scrubber with forced oxidation
sc.s tem

Amount

Scrubber with two spare nodules 997QOQ

Scrubber with one spare nodule 8308OO

0.1.4.4 Moduiati.ng Control System Lzp a4ustnant to the 0.1.4

equipment and materials price for furnishing nodu.Lating control equipment

32P 9255 crr SCWI3ER 62.02021
04285L ADDCTDDN

CiC
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DigItal Systom

3ailey

fozboro

Westinghouse

Leeds Kortbrzp

Fornay

Mj tstent
AdditIon or

Deduction

Ott

Add

Deict

educ

9255 cat SC1U3BER 62.0202
042881 ADDCWUM

CU
1A.14
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of the analog computing type by one of the following mantfacurers in
lieu of Bailey Controls

Mite tmant

Alternate Addition or Amount
fanutacturer Deduction two Snares One Soili

Foxboro Add 259500 230400

Westinghouse Dedirt 79900 50700

Leeds Torthrup ________ No Bid No Bid

Lump sum adjustent to the 1.4 equIpment and inatsrial.s price for fur
niahing modulating control equipment of the digital computing type by one
of the following manufacturers in lieu of 8ailay Controls analog comput
ing type

Amount
Iwo Snares One Soars

$98200 51700

$276100 $319800

94.800 4400

s135300 $85100

.- __________
Standard supplier

0.1.4.5 Programbi Controllers Lump sum adjusant to the C.I.A

equipment and materials priàe or furnishing prograzmaole controller

equipment by one of the following nanufacturets in lieu of the standard

programmable controllei equipment

A4J us tent
Addition or ___________

_____________ DeductIon ___________ __________

Add ___ ___
later _____

Alternate
Łfanuiactur at

Square

AllenBradley

4ziaunt
two Snares One Snare

$57200 41900

$_____ $_____

IPI O_002682



-. C.l.4.8 minute retettim tank4 Deductiat fran 411.4 for ftiItg
recycle tanks with minute rettiat tins in lisa of 10 minateg

in C.J..4

ith spare ncdi.ües 788700

With spare trixlnle 657200

C12a

1-ILlS

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002683



A4jus tent
i2eraate .tdditiou or

Manufacturer DeductIon Two Spines One Snar

trixthersD tat
$__________ $__________

ioray _________ 404300 334300

C.1.45 Peflcrance 5ond Deduction Deduction rate from the total
adjusted Unit equipat and teria1s tice if the Project Manager does
not require perfotmatce bond for Unit

$1.25

Rate in Dollars per Thousand Dollars of Total
quipnt and Materials Price

L.4 Cuarantee Bond Deduction Deduction rate from the total ad
ustS Unit equSpnt and zeflals price if the Project Manager does
not require guarantee bond for Unit

$0.50

Bate in Dollars per Thousand Dollars of Total
Zquipat and Materials Price

C.2 nzatozc The undersigned bidder hereby proposes to unload score
and field erect the specified equipnt and materia.Ls for the foLlowing
prices includin applicable sales and use taxes

2.1 Unit and Comn ouioment and Materials ErectIon Lump base

price for erection of jnipstnt and terials for Unit and equiptent
and teriaJs ccn cc Uaj.ts and

Eleven Miflicri tUne Thm3xsI Fifty Mira

Thcnsand the Thnked
fl959100

Price in clords

C.2 1.1 Deletion of One Snare Module Lump sum deduction from the

Itom C.2.1 erection price for erecting wet scrubber system with one

spare nodule in lieu of the specified system with two spare nodules

Eight Ucnlred Eighty Thaisath

_______________________________________________ 380000
Price In Words

9235 WET SCRThBER 62.0202J
042881 ADOEmUM

C- 1.2

lA.16
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C.2SL.2 Alternate MatertaLs Erection Lump sum adjustment to the
item C.2 erection price erecting scrubber du1es nheater cas
ings and reactIon tanks constructed of each of the foLLowing nstarials
in Lieu of the specified base aterial

adjustment

Addid.on or Amount
Material Deducflonj Two Sone One Snare

ALloy 904t 263600 _669500

Alloy rl0lB900 $_400Crm Steel Rthhtmt
___ reheate casing __N/C N/C

othii

0.2.1.3 Forced Otdatfon.Svstem rection Lumo sum addition to the
Item 0.2.1 erectIon price for erecting scrubber with forced oxidatIon
system

Amount

Scrubber with two spare nodules _lo7 SoQ

Scrubber with one span duia %00
0.2 1.4 Modulating Control System Erection Lump sum adjustment to the
C.Z erection price for erecting modulating control equipment of the
analog computing type by one of the following nuiactursrs in Lieu of

3ailey Controls

A4j us tment

AJ.tenate Addition or Amount

Manufacturer DeductIon two Stares OTIS Scare

Foxboro N/C N/C

.estinghous $_________ $_________

Leeds Northri $__________ $__________

Lzp sum adjustment to the 0.2.1 erection price for erecting modulating
control equipment of the difltai computing type by one of the following
nanufacturers in lieu of Bailey Controls analog computing tye

Adjustment

Digital System Addition or Amount

Manufactunr Deductson Two Soares One Start

3iley N/C N/C

Foxboro N/C N/C

9255 SCRXTBBEP 62.0202
042381 ADDENDUM

013
1A17
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Rate in Dollars per Thousand Dollars of total
Erection Price

C.2.l.7 Laar and Mateflals Payment Bond Deduction Deduction rate from
the total adjuisted Unit and common equipment and materials erection
price if the Project Manager dots not require labor and materials
pay-nt bond for Unit

0.50

Rate in Dollars per Thousand Dollars total
Erection Price

IPP 9255 czt sCRUBBER 62.0202
042381 ADDWIN

CLA

1A 18

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

Mjiis tmeizt

Digital System A4dit2on or mount
Manufacturer Deductton Two Scares One Soarj

________ N/C Nit

taeds fforthrnp _________ _________ $_________

oney ____ ____
$_____ $_____Standard suppLier

C.2.1.5 Controllers Erection Lamp sue adjustment to the
C.2.l erection price far erecting programtabje controller equipment byone of the following manufacturers in lieu at the standard prograblecontroller equipnt

Adjustment
Alternate A.ddition or Amount

Manuaacturar Deduction two Soares One

Square ________ Nit Nt

ALlen-Brad.tey _________ $_________

$_________

Forney __________ $__________

C.2.L.6 Paflozmance Bond Deducton Deduction rate from the total
adjusted Unit iUcommon equipment and materials erection tiCft i-f the
Project Manager does not require performance bond for Unit

1.25

IPI O_002686



Six Minute Petattion Tank

Dedtntion frau C.2.1 for eratthg ryc1e tanks with six minute retentjnttre in lieu of 10 minutes in C.2.1

With Spare Ztxau1es
341100

233100

C14A
1A 19
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C.2.2 Unit ractson Lump sum bass price for erection of cit
equipnt and materials

Eleven Mj lien One Htnth Sixty Nine

Thusaz one Bizdral U1691100
Price in Words

C.2.2..J Otletion of One Spare Module Lu sum deduction from thett C.Z.2 erection price for erecting wet scrubber system with one
spare nodnie in lieu ci the apecif lad system with two spare mdules

Eight Hurrth Fifty Eight Ttnard Six

______________________________________ 858600
Price in Words

C.2.2.2 ltern.ate Materials Erection Lu si adjustttt to the
Item C..2.2 erection price for erecting scrubber modules reixeaer on
Sags and reaction tanks constructed of each of the following materials
in lieu of the specified base material

Adj us ent

Addition àzeuut

Material Deduction two oares One Soare

ALloy 904L s266000 665600

Alloy _________ 1013200 flOO
Carbln Sta ibterUzi
accept reheater casing N/C N/C

Other
__________

C.2.2..3 Forced Czidaton Srstem Erection Lum sum addition to the

tram C.2.2 erection price for erecting scrubber with forced oxidation

sys tam

Amount

Scrubber with two spare nodules 197t5q9

Scrubber with one spare nodule $_96800

C.2.2.4 Modulating Cautrol Systom Erection Lump sum adjusrnent to the

C.2 .2 erection pice for erecting nodulating control equipneux of the

CI 9255 WET SflUSBER 62.02021
042321 ADDTDUM

C- 13

1A.20
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an.atog cctputing type by one of the following manufacturers in Lieu of

Bailey Controls

Adjustment
Alternate addition or Amount

aaufactuger Deduction two Scares One Scaro

_________ N/C T/C

Westinghouse ________ $_ $_________

LaedsNorthriip _______ _______

Lump sum adjustment to the C.2.2 erection price far erecting modulating
control equipnt of the digital computing type by one of the following
manufacturers in lieu of Bailey Controls analog computing type

Adjus ent
Addition or ________________________

______________ Oeducflon __________ _________

Digital Syst Ainount
Manufacturer two Sarns One Scan

Bailey W/C N/C

Foxboro

Westinghouse $_________

Laeds onbrz $__________

Farnay

$3-
Standard supplier

0.2.2.5 Programmable Controllers Erection Lam sum adjustment to the

2.2 erection price for erecting prograble controller equ.tpment by
one of the following nanufacturers in Lieu of rAe standard programmable
controller equipnt

Adj us tment

Alternate Addi.tjpn or Amount

fanufaccurer Deduction two Snares One Soare

Square /C

AllenBradley $_________

StnthersDunu $___________

Zaney $___________

9253 WEt SCRU33ER 62.02021
042881 AODDUH

C- t5

l-A.21
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C.Z.2.6 erotance Bond Deducton Deduction rate from the total
adjustS Unit erection price the Project Manager does not reçiire
perotnance band for Unit

1.25

Rate in Dollars per Thousand Dollars of roc4
Erection Price

.2.2.7 Labor and Z4ataflala yment Bond Deduction Deduction rate from
the tata.L adjusted Unit a7iection priciie thi2rojact Manager does not
ruira labor and zatertaLs payment bond for UnIt

0.50

Rite in Dollars per Thousand Dollars of Total
Erection Price

.2.3 Unit and Comtn q4pnent and Materjajs Erection Lump sum base
price for erectSon of equipment and mat erials for Suit and equipment
and erials con to Units and

Eleven Mflhia Nine Rwra Tcy Six

ttusani Three HUfl5red
$11926300

Price in Words

C.2.3.1 Deletion atOne Snare Module tu sum deduction tram the
Item 0.2.3 erection price for erecting vet scrubber system with One
spare dul in lieu of the specified syst with two spare nodules

Eight mfred Eighty Thouzthsd

________________________________________ $880000
Price in Words

0.2.3.2 Alternate Materials Erection Lump sum adjttstment to the
--

Item 0.2.3 erection price for erecting scrubber modules reheater cas
ings and reaction tanks constructed of each at the following materials
in lieu of the specified base material

Adj us tent
Addition or Amount

Matertal Deduction Two pares Oae Spare

Alloy 9041 2636QQ 669500

alloy _________ s1Oia900 400
rni Steel lineC-- __
ecceot rebaater ajpq N/C N/c
ther

9235 WET SC2IrSBEB 52.02021
042881 LDDtDTfl1

lA22
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Six Mismte Retention Tank

Deduction fran C..2.2 for erting rycJ.e tanks with six minute retention
tine in lieu of 10 minutes in C.2.2

With Spare trtules 341100

283100

C-17A
1A.23
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C.2.3.3 Totted Oxidation ystn Erection Lump sun addition to the
Item C.2.3 erectIon price for erectng scrubber with torced oxIdationsy

Aunt

Scrubber with tw spare dules 107500

Scrubber with spare oadule 96800

C2.3.4 Modalatiog Control 5vst Erection Lump sun adjustnt to theC.2.3 erection price for erecünjdui.atiog control equipnent of the
anaLog comEuflng type by one of the folioving manufacturers in lieu of
Bailey Controls

Adjustmnt
ALternate Addition or Amount

f4nti4cturer DeductionL Two Soares One Soars

Yoxboro
_________ $_N/C NC

Westnghause
$_rrj _________

Leeds Nortbrtn
_________ _________ $_________

Lp sum adjustment to the C.2.3 erection price for erecting modulating
control equipnt of the digital computing -type by one of the foflowtg
iaanufacturers in lists of Bailey Controls analog computing type

Adjustment
Digital Syst AdditIon or Amount

Deduction Two Snares One Scare

Bailey ________ NC $________

Forbore
___________ $___________ ___________

Westinghouse __________ $__________ $__________

LaedsNorthrup _______ $_______ $_______

Torus7 __________ $__________ __________

______ ___ $1 ___Standard suplier

C.Z.3.S rogrble Controflera Erection Luo sun adjustment to the
C.Z.3 erectIon priifor erecj progrmnable controller equipment by

925$ WET SCRUBBER 62.OZOZJ
042281 ADDENDUtL

C-La

LA.24
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one of the follovins nanufacturers in lieu of the standard prograablecontroller equipment

Square

AllanBradley

$___________

Foney

C.2.3.6 Performance Bond Deduction Deduction rate ran the total
adjusted ttnit and ccnn equipuent and meterials ereâtion price if the
Project aaager does not require performance bond for loSt

Rate in Dollars per Thousand Dollars of total
Erection Price

C.2.3..7 Labor and Xateflajs Payment Bond Deducton Deduction rate from
the total adjust ad Unit and con equipment and materials erection
price if the Project 1anager does not require Labor and materials
payment bond or Unit

0.50

Bate in Dollars per Thousand Dollars of total
Erection Price

C..2.4 Unit Ereczon Lip sum base price for erection of loSt
equipment and materials

Eleven Mill irri One knir Sixty Eight

Itrusan One thmdred

rice in Words
fll68l00

C.2.4l Deletion of One Scare othile deduction from thett C.Z.4 erection price for erecting vet scrubber system titb one
spare ncdule in lieu of the specified system vich two spare oodulesz

Eight Hunre Fifty Eight Tirusand Six Thrr

Price in Words
858600

9255 WET SCRUBBER 62.0202

042581 aDDDCx
19

1A 25
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Alternate

nujacturar

djusrment
Addition or Asnnnr

Deduction Two Spares

.11/C

One Soars

H/C

1.25

IPI O_002693



Six Minute Peta7ticn Tank

Dedirtion frcn C.2..3 for erecting raycle tanks with minute retantiai
tine in lieu of 10 minutes in C..2.3

With Spare Zbthiles 341 100

283100

C-19A
1-A..26
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.2.4.2 alternate Materials Erection Lute sum adj us tuenc to the
Itea C2.4 erection price for erecting scrubber ndules reheacer cas
ings and reaction tanks constructed of each of the fofloving ns.teflaJ.s
in lieu of the specif Led base enterial

Adjustment
Addition or Mount

Material Deduction two Soara One Scare

Alloy 9041
_________ 266000 665600

Mi AitiCn 1Q2J200 8200
Carcgi Steel Rbet-
except reheater casing N/C N/C

Other
___________ ___________ ___________

C.2.4.3 orcad Oxidation Svst Erection Lamp sum addition to the
Item C.2.4 erection price ear erecting scrubber with forced oxidation

373

Mount

Scrubber with rm spare modules 107500

Scrubber with one spare module 96.8Q0_

C.2.4.4 Modulating Control System Erection Lump sum adjustment to the
0.2.4 erection price for erectjRnodulating control equipment of the

analog computing type by one of the folloviag oanufactnrers in lieu of

Bailey Controls

Adjustment
Alternate Addition or Amount

Manufacturer Deduction Two Scares One Snare

Poxhoro sN/C $NJC

It

Westinghouse $__________ $__________

Es SI

Leeds Iortrt
$_- $__________

Lump sum adjustment to the C.2.4 erection price for erecting du.Latthg
control equipment of the digital computing type by one oi the following
tnanufacturers in lieu of Bailey Controls analog computing type

Adjus ent
Digital Syst Addition or Amount

Manufacturer Deduction two Scares One Scare

Bailey N/C N/C

Foxhoro $/C N/C

lIP 9253 WET SC2JThBER 62.0202j
042881 ADD1DUM

-20

LA.27
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Amount

__________ tvo Scares One.Spaii

____ swg wc
s_-i

_________ _________

Standard suppLier

C.2.4.5 Prgrbje Controller Erection Lump st adjustment co.the
C.2..4 erection price for erect.ng prograabla controller equipment byone of the following eanufacturers in lieu of the standard programole
controller equipn

Mjusent
Alternate Addition or Amount

Manufacturer DeductionL two Snares One Snare

SquareD ______ SM/C $N/C

AllanBradley __________ S__________ $__________

StrutherDn
__________ $__________ $_________

Forney _____ $_____
0.2.4.6 9eflotnnce 3ond Deduction Deduction rate free the total
adjusted Unit erection price the Project Manager does not reç.zire
performance bond for Unit

1.25
.. --

Rate in Dollars per Thousand Dollars total

Erection Price

C.Z.4..7 Labor and Materials Pawnent Bond Deduction Deduccton rate Ercm
the total ste4 DuSt erectioirtce S.f the Proj act Manager does no
rutre labor end uateria.Ls payment bond tor Unit

0.50

Rate in Dollars per thousand Dollars of total
Erection 9rce

SPARE ARtS OflI0t fln sun price option for furnishing spare
parts reconnded by the bidder in the Proposal Data sectSon such option
to be exercised by the Project Manager within sonths after date of
contract

Difltai Syst
Manufacturer

wee tiaghouse

Leeds Northrup

Forney

Adjustment

Addition or

Deduction

tIP 925 WET SCRU3BER 52.02021
042581 AEDWUM

C21
lA.29
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ininiate retentiai tank Eeducticz2

an 2.4 erecting recycle tanks with uthiutes retentiat

tire in lieu of 10 minutes in C.2.4

with spare ircdules 341100

With spare uniale 283100

Zia

1A. 29
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C.3 and atrnc Ccn .iz

tve 3rzt Fcrtt Qie r.cusr rz

______________________________________________ cs 541000
Pta

C32 iftit

nv aiztS ttty fltcuzavd

Sevrtl tThrz 520700

Pfln

T2SflVT flCC.AX OPtON TL Li si prta op cLan fat rovidstsn prflr dsscn2ed l.a the tapcea.i asa section

Dollars
--

30000
tcs Sn crds

fLttACtIfl COSUtTG SflTECS aainfacrar ccuuStig
eervtas as secstitd Scctn L4 atLL be far tha oUcvg
prt.cas

CJ geratiotzs Consultant Cation Tin tt nthJ.7 pt.ce for

prafltth ap.nzians Ca Ltag ssrricas for the tia pstg4 seciftM l.a

Section

Four hundred einhty dollars

per diem $480/diem
Pflge Sn ards

C..3.2 Pracess Cststrr CocstLtat Cation FLn st prices

rovita pracea czCstry cosuS s.rriw as speciiitd Sn 5cc
ton tA

fanthl price ar aa
wlysis and Sntertaticn
serflces 1.968

tx price for 60 days

cj OtSi.t sertcss no overtime 3L640
or weekends

tIP 92i3 flt SC2C33EZ GZ.3ZDZ
04238L a.cIDcmc2f

z2

i-.30
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C.3..L A4jtxstzat tcss Tim adjiiatane ttas at Sit-isw cansu.Uaa ansts arias pta nnad CJ

N/A

Pitt tp ta iSa N/A

C.5 t.aCST A3fl CrL Tim tr pfla itSaa fat

rLacqsia an aiipecstM it the tz 3iddni such
be .nnSsS by the fl533c atac tzhit tantSi dzar data

at cntflc

jive mi11ion s9ven hundrS

thottsantdpllars cs57OOOOOy

C.7 CAfltOt 3CUI2 MO cZSP.GZS The a4anin.4 bt4t.r

the Liavtg sâMuL at caacsLinca cSar fn sacS t5 ccardatce
wtth the Catn Cncstggi afl5.ja of th.t Utflcflts CO 3iÆ4fl3
atA the Cavafl_atan at work antüa the C.starsj Caa4Sao.i

Catcal.iac.an

_____ _____ Ctit
_____

_______________ I____________
.1 a..... __________

______ $_____ S_____ S_____ S_________ ____
S_____ 3_____ S______

___________ _________ so s_________ s_________

$_____ LA.3iA _____
$_________ 11A.31B s_________ _________

_________ _______

$_______ S______ S_______

AVDtTDA the ztorotM bidder acaoLedu sce ths foLtr
it thteda tjch Save sa caastdarsd it praarit thSs PoasaL

tb.r Crs Dazed

Dated 25av29 1981

tuccar Dated Jtme 23 1981

Tuzer _______________ Dated

9t3 SCZt3Zfl 82Q1CJ
CGL3SL ADttrDWt

C-Z3

1-A33
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LOS MLES DEPARTWNT OF WATER AND POWER
INIIPWWffAIN POWER PROJECT
UNITS PC 10

FGO SYSTEM REF 1311
CANCELLATION CHARGES

PERCENT OF CONTRACT PRI BEFORE ESCALATION
PAGE

MONTh t34IT1 UNIT UNIT UNIT
9/85 .3% .5% .9% 6.4%
10/85 .3 .5 .9 6.1
11/85

.5 .5 5.1
12/8/5

.5 .5 8.1
1/86

.5 .5 3.8
2/86 .5 .5 3.0
3/86

.5 .5 2.1
4/86

.5 .5 .9
5/86

.5 .5 1.7
6/86

.5 .5 2.1
1/86

.5 .5 .9
8/86

.5 .9
9/86

45 .9
10/86

.5 .9
11/86

.5 .5
12/85

.5 .5
1/87

.5 .5
2/87

.3 .5
3/87

.5 .5
4/81

.5 .5
5/87

.5 .5
5/87

.5
1/87

.5 .5
8/81

.5
9/87

.5
10/31

.5
11/87

.5
12/87

.5
1/88

.5
2/88

.5
3/88

.5
4/88

.5
5/88

.5
6/88

.5
7/88

________ ________ ________ .5

100.0% 100.0% 100.02 100.0%

14.315

Note Above are percentages of the total equiçment plus construction prices
and are additive not cwmalative
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C.19 DECLaaaflQtqs Afl St.nAflRfl The undarsigred bidder agrees to
furnish te required bnd and to enter into contnct after acceptance
of this Proposal within 10 days of the tender by Cwner of such contract
for e.x.cucicn and further agrees to complete all work covered by the

foregoing Proposal in accordnce with specified resuirements on or
before the specifted completion date

Enclosed herewith is th required prooosa4 guarantee in the tunt of
five per cent of the total of the Item C.. C.1.2 C. C.1.4
C.2.L C.2.2 C.Z.3 and C.2.4 Inap base prices

C.au Its acLtscj i/4 oo
in Words

which the undersigned bidder agrees is to be forfeited to and become the

property of the tntenoimcaja Power Agency1 as Uqudaa4 datiages should
this Proposal be accepted and contract be awarded to him and should he
fail to enter into contract in the form prescribed and to furnish the
required bonds but otherwise the aforesaid proposal guarantee will be
returned upon his signing the contract and delivering the approved bonds

Zn submitting this Proposal it is understood that the right is reserved
by the Owner to reject any and aU proposals and it is understood that
this Proposal nay not be withdrawn during period of 120 days af tar the
tins specified for receipt of proposals

the undersigned bidder hereby certifies that all conflIcts and
ceotlous have been toted or listed as directed in the Instructions to
3idders- that this roosal is genuine and is not made in the inter
est of or in the behalf of any undisclosed person fin or corporation
and is not submitted in con.foraity with any agreement or rules of any
undisclosed group association organization or corporatIon that ha
has cot directly or indirectly induced or solIcited any other bidder to

put La false or sham proposal that he has not solIcIted or induced
any person firm or corporation to refrain from bidding and that he

IPP 9253 ar scxtnn 52.0021
06183 ADDtOUM

CZ4

1-A.32
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RECO2ENDEIe SPARE PARtS LIST

2TEP3IOUNflIN POWER PROJECT

FLUE GAS DESVLFURXZATION

xacais PREPAflTZON SYSTEM

M.E WASH PUMP
3012 AB

POWS

SE7 OF BEARiNGS
hi SHAFT SLEEVE

ci CASE GASKET
di BEARING OIL SEAL

EPA Request dated Oct 12 2010 for information Pursuant to Section 114 Response 10 of 17 of Appendix

EQUXPXEtsI SflXt PART QUAN UNIT PRICE

1. ABSORBERS SLURRY SPRAY 10 292
F101 THRU FlOG NOZZLES RSPU

UNITS MIST nEIINAT0R 64
NOZZLES

REacz PUMPS SHELL LINUJ SUCT SIDE 2095
3-101 .A.BC0 Tn1s SHELL LINER ERG. SIDE 2021
3-106 ABICD ci IMPELLER 6195

18 PUMPS SIDE LINER SUCT SIDE 1362
SIDE LINER ENG SIDE 1001
SUCTIoN SLEEVE 956
LANTERN RING 317 914
SHAFT SLEEVE 317 800
CLAM PLATE 317 330
PACKING RING 30
GEAR REDUCER 361 RPM 16303
GEAR REDUCER 372 RPM 16303

ml GEAR REDUCER 383 RPM 16303

LIMESTONE SLURRY
uies BEARING SHAFT ASSY 1581
3011 AB hi FRAME PLATE LINER INSERT 527

PUMPS ci VOLUTE LINER -1 1111
di THROAT BUSS 815

DWELLER 922
SEA SLEEVE 179
PACKING RINGS 33

508
508
22
64

IPI O_002705



MODEL OW HEAD ASS
.b VALVE STD ASS

SPRING RETAINER
SPRING

STUFFING BOX
fl PAcKDA SET

GASKET
GLAND BUSHING
GASKEt INLET FLANGE
GASKET EXTENSION
WTAR CHAIN 3/4 ax
CHAIN CONNECTOR 3/4
TRAVERSE CHAIN

it CHAIN CONNECTOR 12 UP
CHAIN TIGHTENER TRAV
CHAIN TIGHThLIER ROT
MCGILL ROLLER
JACK SHAFT ASS TRAy
JACK SHAfl ASS Rot
BAIl BEARING

TRAVELING CARRIAGE ASS
OIL SEAL STEAM SVE
OIL SEAL STEAM SIZE

PACKING SET STEAM SIZE
BEARING
GASKET

sa BUSHING
Ab GLAND

cc GASKET LANCE
dd MAIN GEAR BOX TRAVERSE

MAIN GEAR BOX ROTARI

If COVER GASKET

gq GASKET

hit ELOZ3RE
ii MOTOR TRAVERSE

jj MOTOR CAR
Ak STOP CONTROL SWITCH ASS
11 REVERSE CONTROL SWITCH

SEARING
nil CZAR OIL CAN
cc MOTOR OIL 50 CAN

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

rQtnPMnrr SPARE PARTS QUAN 02111 PRICE

LI1CSTONE SLURRY SPARE GEARBOX INCtUflN 59920
TANK AGITATOR REDUCER CHANGE

TrOll AND LOW SPEED COUPLING
HALF

SERVI KIT 733

ncra.z WlI SPARE GEARBOX INaUDING 105649
AGITATOR REDUCER CHANGE GEARS AND
L-101 THRU L-106 ta Span coupznc anp

UNITS SERVICE KIT an
REHEAT SOOT BLOWER

10-107 TRAP L112
SYSTEMS 72

SOOT BLOWERS

12

20

20

12

12

1374
356

3.40

50

54.30
25.10

40

18.40

18.40
1.80

35.60
80

44.50
11.20

472
494

77.80
667
470

33.70

4100
51
61
42.90
25.40

0.50
34.30

46
21.30

29.48
2732

3.40

80

11.90

582
692
356
352
39
37

286
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flfl SYS.3
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AZW D1
CEV TO tnws

34 16 TJWNCON BEARING BVSMXNG
130 SEtH

hi utvxow snarNG on Sw
ERnst 55

ci 7T1tQN SEARING Ott 951 W.t
SPAR PAR25 FOR J.Ra 365 Al

anwas Lanatso snm
SPfl PARS FOR LIt.N AZ GEAR
S2r 551E4

021 SaD SEiDa assrnszs

CYOsOTU PLATE LZ2ZR

hi cracwt crtncsR
ii CTC.0NE tZZT IEAD

ctcto cons LINER

claONE vorin rtcn
CictoNs APEX

233
2856
1764

249
268

1268

1011
1242

1107

676
1059

314

622
777
297

92$

62
406

406

653
217
217

767

92
1170

1189

36
32
51

1.27

7.
58

146
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flAPI PAI7 tZt

lC nztrTAcx MST .VC2TVR 12 953
oniorr vavvn

A3SOfln LEVU 6096
cDVRDL SENsQfl

DflflflnL PRESS zitrzvn 3049
A3SCRflZ pR t.ECTDE 12 133
AflOER Rfl flECTIDE 12 25
A3SOflER t2j.ZflSbN Cn/Mn 1397

.3 LInt SW DD5ItY PPZAhWLnIER
2S.D flQZR svpnr
1_S.D PC 3o 3048
1_S.D PC AZJfl BOARD
1_S.D LZVSP.R ZR
ONTROL PAfl CURRSNT tflP 518fi

C.P COCpItjR 2000
13 C.P 14/A snnou 3810

C. PUsa 3t7flN SflON 2350
C.P PbS icmns LUStS 4636
C.P rLnn.ru 2318

p3 C. DIVIDER 2318
c. WRM RELAY 241
C. rusan 254

11 sw.at COCThn .3 stavrs 267
PN31 VALVSE 2.5W SLESflS 330

ZT2EVER 394
470

.3 6SLzzvu 699
flSXor 1942

NSITZOZCR 2fl3

12 UQVID C01.T1L C.S WG
.O3E VAL_S c-s STEM

C.5 SEA
GASKET 454

.3 C.5 PIN

1W JNG
c.s DtAflnjq

RE3tZ.ATQK 464

cS/316 PLU

a/n6 si
CS/316 SEAT

CS/US sxrt 3937

CS/ale PIN
tS/316 PAcKING

cs/ale DIAPME
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12 3/3
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ST sxZt 9328
sal nr
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PiP lJ-T XVIT 30 6350
bl 3D 2096
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At 75 per cent of MCZ

At 30 per cent of xa
tinutes

At 2.5 per cent of

inutn

-L

20-
11

Size in

30
_._.2A

24 52

9255 WET SCRBER 62.0202

0120381 C3OGSL

052
1-C .45
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minutes

GEESI

Bidders at
it t4nrrmrw irynav

nt- Spp14ek1
Li

t1

Tank function fill in

Retention time for operation
at following stec generator
opmrating eonditon

At ninutes

aigh of each tank

Dry

Operating

Flooded

Tank cotteettots

LThZTN SLURILY Dlt

Tank tzers applicable

Xanuiacturer and nodel

uber per tank

Type

Ii

-45-A-0O

2ic3TMn

233--3OG

Connection

Descrintion

PUN

TROUGB
tDT.7
L.I
srmc WTTPfl

OVERFLOW
na
fIANEOLE

CL.EANOtrF

nrr

13 SOFTENER SLUDGE

chetineer 10 t6O /Mixig Eq4pment/

Ph14de1phia Gear
One

Sniral BevelJffeIical-Rjcht Anale



GEESI

flidders ame
Limestone Slurry

Top Center

92.55 WET SCaCBBEI 62.02021

0120381 030681

..53b
1-C.46
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Not Applicable

-S

Chem.tneer_210 ___________
Equiptuentfphilaaetpti

Gear
250000 lirs

tank functIon tilt in

To tub in type mixers

Location

SlIMS t-.i5 rating of

tx shaft bearings

Impeller speed rp

Gear reducer manufacturer

and model

SlIMS L10 rating of

gear reducer bearings

SCCS service factor

of gear reducer

Materials shaft and

SsCler /stt
Impeller and shaft

coating applicable

Mater tat

Thicicans

Impeller diameter ft

Motor

Manufacturer
and model

Frame size

Korsepover/

service factor

Space heats

rating nttS

2.0 ruin

pA

4.-

Carbon Steel /-

Natural Rubber

3/l5/3/8 on mm Edces

13.17 ft
--

Reliatce TX Mfz Standard

404t5

60 1.1$

164
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0zpflnt 3UQvfl
fan Pgfl as requind sat

In far .aca c3uk pro

D.L1.9 tnks

tank tuactton fill _______________________

ltber ptwrt4.d _________________________________

21.24 tank shcp fabflcatS ar
1a14 .ncud

_________________________________________

App1 SIs dnt cods
_______________________________________

typ apt or cLans cp _________________________________

cstafla1 ASt ber and

cis ocs tee.sa

SoctaL sbapa ________________________________

ar 14ng ________________ ________________
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GsI
3S44.sts 1aag

Bat Mill Santo tank

Shop

API 650

Closed top

-r-- J4n A36 CS ao
xcaar AL

2.zctr.r
Lots ant

rubber_lined

Awiwc.86 Di

3300

Onrafl tjrtfljot3 ft

Notta.L a.rzti d.a ft

Opancag voLn %JJ

I-

t7 9253 JZ SCZt3Bfl 5Z.3221
3.20381 322331

D5 1-c
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9255 WEt 5C2Z33E1 6Z.OZDZ
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1ddars Iame

Bail Mill Suzrp Tank

N.A

tk functcn fill in

Retention time for operation
et folloving steam senerator
operating condition

At MCi tirnates

At 73 per cent of MCI
minutes

St 30 per cent of MCII

mirnitsa

St 13 per cent of MCi
tinut em

tght o.f each tank lb

Dry

Operating

flooded

Tank connections

Tank mixers if applicable

Mannfacturar and model

ifumbe per tank

type

-4
-a

-I
L.a

Az Subject to Detail Engineering

L1 Subject to Detail Engineering

Subject to Detail Engineering

Connection

Descriot Size in

Outlet

Overflow

In let

Phil4çlnhia MixersJCheinipeerIAL
Mixing Equipment

One

Ton Entry
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Tank functton fill in

GEES

Ziddas aae

Sail Mill 5u Tank

Tot turbine type .txars

Location

A73M 1.tO ratIng of

niar shaft bearings

Impeller speed rp

Can reducer anufacurer
aM odel

AESZfA 110 ratthg of

gear reducer bearings

AGXA service factor

of gear reducer

Materals shaft and

Inpeller and shaft

coating if apptLcable

Mat eflal

Thickness

Impeller diameter ft/
Shaft diameter in
Motor

tfl 925 SCaU3ZER 62.03
0l2038l
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Thc Entry

Not App1icab.e

56

Ph1adethia Gear

250000 Ers

2.0

Rubber Covered Steel /2

Rubber

1/2

38/2

.-

1-

Manufacturer

and nodal

Trne size

Horsepower
service factor

Space heater

rating watts

General Electric Westinouse
Seexniæs Allis

182T

1.15

4OAL\
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Ttthar of
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sarga prssue
psi

AE3A LLO ra
ofbeag

Mauacturar
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.--

orseipwerI

..

sevtce facor

Spce he.aer

rating atZ

Pip jAg ad.a1

Piping size in.

CI.

fr-

9Z5 scz 62.3202J

012OE1 OO98L
54

1-c
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tfl 92.53 sanzn z.cc
0123381 C2331

D35

1-c-si
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A5E TJA1USSUA1.Ta1WR

Zidda Oufli.an 5LLovi
Cthrs paes as rscziS nd
ftl.3 for tzckt pip pro
fldad

05L7.tQ tn
-.p ftUCt4fl fiLl

aufactuer

3.1 dtven or dSnct catttctsd

tutc SUtpLS3d

tp.Liax 4Lattn La

t.s cotdi.ocs

tnaL nd ft ITE

eapcsty st

actatSna.L spatS

Pa-ar raquSamta hp ach

dni cctd.iins

ZttSL1.S Cby cciu
asd AStC àer

Cat

zaUars

tzpaflsr coatSt

Certtrjfuai/ Eorizcrttal

Bel.tivtt

T%tve 12

171

97

670
-t

1030

40

Cast Ir ASTh48 class 30

ttctile Inn ASt4 Ai367

Matural Pier
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taabtcat.on syst ad
nccandad ttbttcant

Cn$1
3S4a.s its

M411 Cjrn Pimn

9U3 scrzzn 62.ot2J

012O381 ozz.at

D56a
1-C52
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420_S.$. 450 BR mm

tLA

GPM

2p fmctoa ISU th

Sbat

Shaft sttns

ThtjJc wsr pLatn

Cas vaar4 ris

Sasi iajeciiau nta
nquSncu for itch ptp

flfl at 70

ZaçtUad prtssnr psi

Qu2117 eqrM
Dfl-a tQD

w2letl4actrn cd dg3

Tnn sSs

Eouavonrfnrrths
factot

Spats bnca.r ntS ntts

Pp fctan Sn

lar4_abLs spsad ttre .f

77pt

cdaZ

Discharge Press 10 psig

t000 opnt/40 microns

i-b

I-

General

364

Electric /Westiughoqse/

Siemana._A.lisL\

60 1.0

ioo

Mfll Sntnp Pij

Not Applicable

Splash Oil Lubricated
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1St

In 92.53 WET SCRUBBER 62.0202

0120381 022581
D-5-a

1-C53
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Weights lb

--

and baseplata

Motor

Lubrication SfltC

_____
Vaflabie speed drSva

P1 assnbly

Raquireects for Owner-furnished

pp mtors 350 horsqovar and

above

Motor function ad
paantity

Motor speed rpt

Motor bornpoflr

requirneents

GEESI
Bidders same

me
730

11

N.A

2430

N.A- GEESI

LA
LA
LA
N.A
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GEESX

Iat

Abzcrbet Recyele

ASH PTJ4P

CH-95 GH-95 GE-95

ff0RIZCNtAL/xTRZ2uGAL t--

DI1ECT C0NNECTW Gear Reducer

7244

41 41 41

Itçfl

63.5 68.5 73.5

15.600 15600 15600

316 372 383

363 392

FOR SYSTEM SAME AS ABOVE

634512

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002724

3tdder Ouplicaca foLLt
thrn pages as required ad
tiLt for each oip pro
tided

D.L7.10 1s
tp nation fiLL th

Mastldacurflr

ode.1

3e1 dtveo or diect CStZftCtS

Nuzinr supplied

ttUer di.ttete ia

C3tCStS3Th3

total head ft

Catacit7 gpa

aoeazizuai speed rpm

oter blip aath

ptp

At desigm totditions

ptp atil ae
and A.St nber

Casiflg

______
Lpellars

tanL.Lar coatid

1-b

is

cAS IRON .STN 43 Class 20

Dt7CZLE IRON astt as 36-7 Cr

rnRt RtJSSZR

tfl 935 SCWtSfl 51.02
0120281 01231

C-S 3-0

1C.36



up tmctiot fiLl

Shalt

Shalt sleeves

tiler yea plates

Casi veatzg gs
Sea. thjecien aater

squirtents eact pup

floss gpc at 70

ieured pressure pst

qzfl reçuired

Dri-re acor

Mauuacr4rer ad odal

Yrne size

Eorsapo.ter/ sar7tc

facto

Space e.acer nt.g vazs

Puz utct.ot ffll

drne
aflLic3ble Gear Reducer

type

tdeJ

Luzcti3 375t3 ad
recseded lith icae

GEESI

RUders Nae

Ahsober Recycle

AISI 1.04 flOT ROLLZ .L
317 srnrnzss srsn

NA

IA

15 15 15

10 to 15 taiq ABOVE DISA.GE IESSUBZ

40 MICRONS/U 000 otn

BY PURCHASER AA
__av PURCHASER

400/1.1 450/1.0 450/1.0

BY PURCHASER

ABSORBER RECYCLE

LV2\ FMl OR

PARALLEL SHAFT

flinG yr
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APPROVED EQUAL

FAN COOLED

n.s -c scat3n 62.0021
0120381 czn

cso
1C37
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Weijrzzs lb

Pc and Sasapiaca

Motor

Lubd.atiot systa

Vat_able speed drtve

Ctnplace assely

qiernenu for 0nar-ftirts had

pcp wrs 250 hersepouat and

ab eve

Motor euczion and

Motor spnd rm

Motor barsapover

Special nqu.ireents

Gear educer

Thermal Rating

Mechanical
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GEESI

Bidders Mane

16Soo/4 lb

.Jy Purchaser

fl7OaTh

Absorber R4c7c1e
Pume drive 72

1800 1200 1800

400 450 450

1-

900 Hp

Wan 741 Hp

763 Hp

786 wp

Ct 9255 flT SC.nE 62.OZCZJ

c0120381 02SL
057
1-C.58
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Bidder Duplicate following
three pages as required and

fill In for each pump pro
vided

D.17.1O Pumps

Pump function fill in

Manufacturer

--

Model

Type

Belt driven or direct connected

Tuaber supplied

Impefler diameter lxt

Design conditions

Total head ft

capacity gpm

Rotational speed rpm

Pover requirements bhp each

pump

At design conditions

Maritnnz

Pump niaterials by common name

and AS1 number

_____
Ca sing

Impellers

Impeller coating

ABSORBER RECYCtE

WARMAN INTERNATIONAL

450 Sfl

CENTRIFUGAL SLURRY

DIRECT GEAR

724

36.7

63.5 68.5 73.5

15600 15600 15600

430 445 460

flU CTILE IRON

DUCTILE IRON

NATURAL RUBBER

NATURAL RUBBER

A5 36

A.5 36

GEES

Bidders Name

347 372 399

FOR SYSTEM SAME AS MOVE

.-d

9255 WET SCRTThBER 62.0202
0120381 022581

55 bi
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Pump function fill in

Shaft
____________________________________________

Shaft sleeves
___________________________________

Impeller wear platea ______________________________________

sing waring rings _____________________________________

Seal or injection water

requirements for each pimp

Flow gpm at 70
___________________________________

aquired prssure psi ______________________________________

Quality required ___________________________________

Drive motor

Manufacturer and model ___________________________________

Frame size

Rorsepowar/ service

factor
________________________________________

Space heater rating wattS ______________________________________

ump function fill in ________________________

Variable speed drive if

applicable

Manufacturer ______________________________________

Type ________________________________________

Model ___________________
Lubrication system and

recommended lubricant ____________________________________

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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Bidders Name

WRSA5Th

317 LM

N/A

USAGE/SYST DESIGN

15

PSI ABOVE DISU1GE

200 PPM 40 MICRON

BY PJLCSMER

fly Purchaser

400/1.0 450/1.0 450/1.0

BY PURCEASER

ABSOR.BER RECYCLE

N/A

GREASE LL

9255 WET SCRIIBBEE 62.0202

.12Q381 022581

0-56 bi



Weishts lb

GEESI

Bidders Name

-a

-a
.-1

.4
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15975

By Owner L\L\

N/A

N/A

Pump and baseplate Gear Cpul

Motor

Lubrication system

Variable speed drive

Complete asEembly

Requirements for Ownerfurnished

pump twtors 330 horsepower and

above

Motor function and

quantity

Motor speed rpm

Motor horsepower

Special requirements

72

ABSOR1P RErYCLE PUMP DRIVE

1800

400 450 5O

9255 WET SCRUBBER 2.0202J
022551

057 bi

IPI O_002730
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450 ST jCL05EDjRuBI DEC ion
ttjPt

MROXZUATE PERFORiA4CE FOR CLEAR WATER su wt
JHPI750cMncla Mlflt wa 444 44 UI$ iain ssa
1swsioynn IIIUa IS IS .4144U114W11111 Ip$ 141 ilfl

Qm3/h

45

4TSff1URWIMI1 1JI%11 ffThUU94
rr J41iHh4 RU1E 40

130 -- is .atr .-r4.i4

121t JL
______lEt Ltn s1p ii4Iad
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i-u- 141 li f1
we iHI ____

____ __90IL.LIItjfIT t4 ________
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__ __ 20

4000 3000 ufluu

Qu.s.g4Lm
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15Cr

1000 2000 1000 4000

Qi/nc
100 400 580 $00 100000 1.300

caM

Mi
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-Ia

SI
45
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--5

94
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is
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itt

35
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____ 4%zA24

__ 41
.y4

___ Iajc4n4
10

___ flaVe2t

20000 24.000 25006616000
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Bidder tuplicate foLLowing

three pages as required and

fiLl La for each pip pro
flded

D1.17.1t0 Putts

fcin fill in _____________________

Manufacturer _____________________________________

Modal ________
Type

Bait driven or direct cingected _________________________________

tiuther supplied

tptller diameter in ___________________________________

Dest conditions

total bead tt CTDa _____________________________

Capacity gp

Rotational speed rpm

Power requirements bhp each

pp
At design conditions ________________________________

MratrtfloUt 1170 __________________________

mp cat arials by coon ate
atd ASti ncher

Casing

v- Ispeflara

Ispefler ccat22g

9255 WZT SQU3BZZ 62.0202

012381

1-c.60
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GEESI

Bidder

LLMESTCNE SLURRY

wAPzw1

3/2 DUB

PIZ CNTAL/CENTWUGM

BELT DRIVEN

--
EIGET

18

RflV

186

250

1170

48.9

69 --S-

AST2 A-536 ASTM A-532

DZYCTIJ1E IRON W/ NIBA.RD LINERS

NIBARD ASTM A-532

N.A



Pump function fl-fl in

aft slaves

Impeller wear plates

Casing wearing rings

Seat or Sajecticu water

requitezents for each pump

flowgpl2at 70

teqtttred pressure psi

Quality required

Drive totot

antfactuter and model

Frars size

Zorsepower/sertict

factor

heater eating vatts

Fztp functicu 111 in

Variable speed drive if

applicable

Manufacturer

.Typ

Lubrd.caticn systez and

rcoexaded lubricant

GEESI

Bidders tae

LIMESTONE SLURRY

ASTM_A576 GE 1040

420 5.5 450 3M mm
N.A

GPM

ISCEA.RGE PRESS 10 PSI

1300 pDm/40 microns

GENERAL ELECTRIC- Wesithginise/
siarthss

-_ 364T

60 1.0

103

L4ESTONE SLURRY

N.A

N.A

N.A

GREASE
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GEESI
ZiAders gaze

teights lb

Ptp and baseplata

92.53 WEt SCIUB3EI 62.02021

0120381 022381

fl-fl -C

1-C.62
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2$QO

3.t0

NA

3490

Motor

Lubrication systn

Variable sps drive

tcmplet asscbly

Raquirastts for Qwuer-furaished

ptp ator3 350 hoeseçawer and

above

Motor function ad
iuaatity

Motor spaed rpn

Motor horsepower

special

N.A BY GEESI

N.A

---

N.A

N.A

s-I

ls
-a-e

IPI O_002734
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ISIW
IMPELLER

SEAL GLAND WPA
AMEVANE5 flPE

VANE rcR
METAL 32E01U

OI4

3/2IQHH/DHHJ tCLQ$E0 1anst
457nwn1 LAN 1377
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flQYflanS SI ASN lCd III WIflIC ifllIV
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I-
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l.a

as

.4

Ii

p1

a--

It

___
325

30t4
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2K
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17
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12
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Sc
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80
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40
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20
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700LOU 200
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300 .00
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500
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$00
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in act ptp prt
fldad

..L7.LQ
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gtzL had
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MflT nMTAOR rar
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nzrr
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Pwnp function1 fill tn

Shaft

Shaft sleeves

Iinpefler wear plates

Ca wearing rtzgs

Seal or injection water

requirtuents for each pip

Tlov gp at 70

aquired pressure psi

qna.Uty nquirS

Drive totot

Manufacturer and de1

nasise

orsepovtr/senice
factor

Space heater rating watts

ump funcson 2113.2

Variable apeS drive If

app Licshle

bnufacturer

Model

Lubrication syn and

ricoiended lubricant

GEES
3iddcs tae

MIST ELIMINATQR WASH

A576 CR 1040

TYPE 316 AflE

GEM

S. 10 PSI

1000 nm/40 microns

N.A

OIL BAT
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GENEPAL ELrcrIcaestI.nqbouse/Sisuans
1Ttg

i65

1.0

1Q01

M1$T IM-INATOR WAS

-S.

I.

9255 SflDBBU 62.0202

0120381 onsai

1-C.55



Weights lb

Pmnp and basepl.ate __________________________________

Motor ___________________________________

Lubrication syi ta __________________________________

Variable speed drive ___________________________________

Complete assembly ___________________________________

Eeçsiremnts for Ownerfurnished

pp otots 350 horsepower and

above

Motor fction and

I. qtantit7

--

Motor speed rpn

Motor horsepower

Special teçstreents

-a

.4

p.4-p

9235 WtT 5CXUEfl 62.0202

0120381 022581
D57

..-.-
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Bidderts Name

1033

480

ilLA

N.A

1513

N.A BY GEESI

NJ
N.A

NJ
N.A
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AREA raw SQ MN PASSAGE OPENtNG .80 INflUsC
standad end-swc25cn
cen2rt3sa pUWflpS

Cc type

r- eC.-t..7zIstt
r.... -M rr.q

A-r3287 WCRThNGTCN RUMP Nit RATING CURVE
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tt1
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fl SQ IN Mitt SSSAG 0PEN1nt .88 Itt
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Bidder Duplicate this page
as required and fill in for

each piping system

D.17.Ll MainE

Piping syst

Materials

Design velocity fpa

Piping system

Materials

Design velocity fps

Piping system

Materials

Design velocity fps

Piping system

Materials

Design velocity fps

Piping system

Materials

Design velocity fps

Piping system

Materials

Design velocity fps

i119-%t

_JEES
Bidders Maze
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ar1r4a P14no

kubber lined Cr5on Stet

to BFPS Nom tO FPS $irsvNozp Co

Liaestone Piping

Rubber Lined Carbon Steel

co8FPS

Return Water Piping

FRP

toiCEPS

g1r4rp.tjprar

1rn ft.tD

Drum2pkIing

rrn rao1

cn inn

Instrument Air

.ria

0-

-a

i-1

tIP 9255 WET SCRUBBER 62.0202
0120381 022581

53



GEZSI

3i4das ae
Tubing ateia15 and appUt1or ________________________

pi supports

actur VICO GRIELL POWER PIPING

Types and app11catton jq14 for cold oiia to con-

si2t of ax ers ea ai ciui

tsr coSts base ax r.ser

trunrLions F1e..ble srtz for xt

piping to consist of ianqer ax lase

type variable srcs llioir

1.e ntroll by use of guides ax-a

crs to Liznit rtnerths ar.d vibra

tions ard to rrctect sensitive urLt

tPP 9255 WtT 3CPU3BER 62.02021

02381
D59

1C69
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3. _____ _____ _____
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Xanutac TLtn
Swstas tifl Thxber

____-- C1a
________ ezcifl 120

________

a-
-tsi

____
ra4Thn

.L7.U Va.ttes

Cctoi fltvss

StseL a4y t.nL nrflts nina

Size

4W

3QS

4-

9zZ
_________ _________

DPG4 __
Pt ez

__ __
SDAM sn7ta snc 106

Ss4je

Ga.ta Cnte 33C-
iCC

Gicbs te 151

ata 229X

4W

24

12

or Approved Equal
/\A

9Z2 %1 CZ3ZEZ 62.32C11

3120221 022fl1

340

.70
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GflSI

3dr ca
T4tn

______ 428

va
_______

37

Gata

Gloha

a.ck

Awls

Sin
-U

2uctsrC.7 vC7n

flu

Sflda 3t vaLns

Aplicat2.a

I-

DeztrthlCiarkson

198 cetLn
fli.rri Crrtsit erre

D5r3tc/ Ciarpcn
--

323

eCvcle Putp
Oxidatirt anaae sCs.

or Approved Equal

rrgz53.. Safl4tC2D2
0125382



iaphngn vtLns

flurz _______
Apflcad.cn _______________________________

it va.Lv-n

ApptScatt ________________________________

Ctsr nLves

Finn ____________________________________

app Licstttn

or Approved Equal

9253 3C2C33Z Z.OOZ1
oz.t
0il

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

3Lsrs Jgg.a

tD rtznefl

Weir or $tnLtht-eaf

Stqzr Corrosive Serrin

RZL or Flow Coz

LZW or Flex-Valve or flow-Con

flirr Corrosive Serin

one

-4
4-

IPI O_002744



ESI
3idder2s iame

Bidder Duplicate this page as
areqniredand fin Snforeach

valve tor operator provided

D.t7.t3 Valve Motor Doeratots

Salve function

ifacturer

lize and dei

Speed of operation closed

to open set

Uorsepovar/service factor

Weight lb
_________

Max2mt differential pressure
whig operator is capable of

opratiitg against psi __________

Valve stem diameter Sit __________

Thrust aflovance for valve

packing friction lb __________

Spact hnter rating ntts _________________ __________

hi
c-i

9253 WET scauan 62.0202

tU2Q381

l-C.73

afl r--
.- --

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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Hr_
3.17.14 Mist Eliinators

Li

GEESI

Bidders Name

--

Manufacturer

Pr mar

ftvCt

econdarv

Wash headers

Manufacturer

Type

Model

Material

Wall thickness in

Wash nozzles

Manufacturer and type

Quantity

232 GPM

232 GPM Prirary Shiftad to

Secondary on Tineer

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002746

-1ss rt-
Mode

Material

Support materIal

Wash sysce

Concirnzotts wash flow rate
gpm

Interniczett wash flow

flow race g-pm

Frequency

Duration minutes

Pressnra 5i

POLYP flOPELENE _______________

XTREN RUBBER LINED EXTREN RUBBER LZ

Either
Prmar-r or Sectitla

Per Shift

hr 36 miii

172 FT

Per Shift

_1 hr 24 mit

172 FT

fl 25

.1-s

f-i
$4

2-fl-

11

co L2L1

228

tfl 9255 ET SCRUBBER 62.QZDZJ

0120381 022581
DS

1C.74



GUSt
3idarZs Nate

.rd

I-

_____ Secondary

4S572016 48572016

JET SCRUBBER 6Z.00
L81 ADDEDtTh

od ci

MacerSal

Type of attachment

Configuration

Passes per stage

Distance between stages in

Distance between top of tIE

and firs row of reheat tubes in

FRP.rn

Nfl NPT

92

D6

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

9255

06

G120381

IPI O_002747



..5s i_cI.t-I

Ductwork fabricator

Weight of ductwork lb

-S

Plate materials by ASTh No

--

anti manufacturers designation

Coating manufacturer and

type limits it core than

one type

A5R rt-R1

1/4

500

600

400

300

Sureipa 54 oit

bottom

of ouelaç
ductwork

tIP 9255 WET SCRURBER 62.0202

022581
D6

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002748

D.17.15 Ductwork

CRESt

Eidders Name

Contract Limits

to Module Inlet

Including ByPass Duct

Module Outlet to

Contract Limits

Including Reheara
flnrigr rhirr

Duct
1RLJDLifl lA/I Ilflfl

Acgs r-t_\

b-b

4-

-4I-

114Plate thickness in

Gas velocity 5pm

At steam generator MCR

At 75 per cent of MCR

At 50 per cent of MCR

At 25 per cent of MCR

Access doors

Number

Type

Size

3600

2500

2200

1800

PPM

PPM

1PM

PPM

Fabricated

18 24

10

Feb ricQted

18 24

See Atcathed Sheer



1k

GENERALS ELECTRIC

DUCTWORK FABRICATORS

ESI

MCNALLY _____________

MARX

TITAN UtAH

ST GEORGE

EATON _________________

PS

HOGAN

ELKHART

CYPRUS

GRANT JUCVION

AQIE STRUCTULAL

TECHNICAL FABRICORS

DABBYSHIRE STEEL

D6 6a

-a

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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Bidders aue

Contract Li.jta Modi.ila Cutlet to

to nodule Inlet Contract Limits

Near Danr Near Dn

opper location3 and usable

vqjues ______________ ______________

Type of dwtwor support
botto or top _________________ ________________

Spring hangers

Type __________________ __________________

nufacturer __________________ __________________

-- V- lest port locations See tg 71

1-
t-rtxmenz tap 1ocatons See

IpP 9255 Tt SCBBER 62.0202

0120381 022.5S1

1-C .77

EPA Request dated Oct 12 2010 for Information Pursuant to Sectionll4 Response 10 of 17 of Appendix
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INIZZ OtJlfl DttPASS IE1W ctrIccEK

JflE/PavbestCSanhattaWta-F1eV

840C-SEPISS--4C0-U-Type oc...

or elastoneric iJ-Ty2e or manufacture by

Raybestos Manhattan/Una-Flex/Flowflex

cr

to

Life hours

ctntux

innhi

tPP 9255 WET SCBZBBEI 6Z.0202j

0120381 030981

.EpA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

GEBSI

Bid4ers Name

Bidder Duplicate this page
as rettuired and fiti La for

aACh espansian joint pro
vided

1j7j5 Etnansion Joints

to catIon descflbe

Manufacturer

Material

Iartrn safe ontinunus operat
ing conditions

Preasara La E20

Vacuun La Z20

Temperature range

Expected life for intarittent

exposure to temperature above

normal assuming duration of

each exposure La 33 minutes

Temperature

400

503

600

7c

730

.4

______ to ___________________________

10 4r-RC
ffiFP m-aa1

IPI 0_002751



D.11.1 Eransion Joints

anzsiacturer

Matariai

Pressure in K20

Vacuwn in L0

Tenperature range

Expected life for intermittent

exposure to teperature above

norrnal assisting duration of

each ezcsure is 30 minutes

Temperature

400

500

Bidders Name

caPrrcTc/iaj4stps ManhattenhI3na-flV

Q7ftP 843srns 00-
U-nfl

Flaflec

tIff ft4 hours

9255 WET SCBIJZEER 62.02021

10120381 030961
D-68-A

IC79

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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CEESI

Buder Duplicate this page
as required and ill in for

.aeach expansIon joint pro
videci

qçaflon descrbe

Maximzn saf contiAuotls operat
ing condi tic See previous page

to
300

600

700

750

-r

a-

I-



D.L7.17 Daters

V1O ____________________________________

Modal _____________ _________________________

Damper sda diansia in

Width
___________ ______________________

Damper ti1e.z in
____________

Damper et face are.a ft ____________ ________________________

iht lb ___________ ______________________

3lada vidth in ___________ ______________________

Iubar _____________ _________________________

Daer operzt.ng torue
lbft _____________ _________________________

ateriaLs cf cu5trctiou

Frme ____________ ________________________

3lades _____________ __________________________

Shat

Shaft ttb eid ____________ ________________________

earigs type __________ _____________________

Damptr operator

famitacturr and type _____________________________________

Size

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002753

GESI
3idders Name

N.A Used

9255 Zr SC3 62.0ZO2

12C381 02238L

lC.20



-4
1.
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SEES

3idders sat

N.A Not Used

rr

aorsepower/ sentict

_.j4ctor

bla starts per haur

Space heacar rati.sg watts

_CQnn.ie .inutas

EP 9253 WZT SCflBfl 6Z.QZCZj

O120381 022381

D7
1c-si



_____
D.17.L3 Foread Oxidaeorz

Svste A.ir 8lovers

oda1 ____________________________________

Capacivy uaantaed

ischage scf at i1.e
ccditai of 12.4 psia
1.10 55 pr eent

rtatiie hi4it7 ______________________________________

ischage at iLa
concLitiQ 1.2.4 pia
5SF a4S5pc __________________________

iscarg prtsure psig ________________________________

eover reqied bhp

Dsig cdid.o3 __________________________________

110F _________________________

55 ________________________

3lower sped rp ____________________________________

Rozr r.ip sçee ts _____________________________________

.fee7 wliie

paio joist anfaCur8r

____________________________

Caar rdtcer if ed

In 9255 SC1 62.0202

0120381 02Z531

D71
1C.32

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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GEESI

B4t5rT

Drc332 I1u -mc

u26 tJ

G00

--

77
4O1

tu DnwTpIJ..c

fl

3ze



-S
p-a

9Th5 tT SCRUBBER ó2.0202J

0120381 02258t
D7
3.-c.83
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GEESI

Bidciers Nana

st no .z

aaflt f---

-Q3i3 ntiai

ewpl
csno

384 33

Lats

.sizg--i

LStCCI

2y Thizc

Model

E.ffioency per ct

iltar silencer

biantsacturer

Mode.

Material

Sound reductcn dBA

Discharge sUcer

Manufacturer

Model

Material

Sound reductIon d3A

Motor

Manacer and de1

Zra size

Rorsepower/serwics factor

Space heater rating
watts

42rtnin overall sound pressure
level of the blower and motor
conbinatSon at any location

feet above the banplate
at distance of feet from

--TOo 1.15-

Th it-rca



rr

eat ereaca perimatar which

contaios the aquiptent

Overall sound pressure

level to resrenca

of 0.0002 Scrcbat

____ ___A scale

scale

-I
.2-

I-

GEESI

Bidders aze

ctie N/A

IatTa N/A

In 9253 ET zcarB3Ea 62.0202

022581

s73

l-C.35

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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3iddar upLicate this page as
reqtired and fill for each

integral horsepower motor pro
posed and not previously

listed

LL17.19 Miscellaneous Motors

Motor functton fin in

Mnnctfacttxrar and model ___________________________________

Prams size _____________________________________

Horsepouer/serflce factor _____________________________________

Spans heater rating watts ____________________________________

Motor function fill in __________________________

Manuiactunr and model _________________________________

Frame sin ____________________________________

Horsepower/servtce factor ____________________________________

Space hearer rating watts _____________________________________

Motor function1 fill in ______________________

Manufacturer and model __________________________________

Franz size _____________________________________

orsapccier/oervice factor __________________________________

Space hearer racing watts ____________________________

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

GEES

Ridderts iana

none provided

-4

-4
is
-.

92.55 ItT $CZCBL 62.0202j

022531
D1

1-C .36

IPI O_002758



0.17.20 CanrsIs aM tstrrn

Izaloz cantnt sync

OifluJ cntt

nanisn

tnt

Passnn

so

LLtS4 tnt

flasnre

$L.a.1 connrs

Tetai.T7 fin tnsurtc.t
4svtas

ast.s flvt.zns

a5st7 nsucct drrtcn

.E nsurtsz daflcss

taco rd an

Drus2Jncck

rox.borWRosemount

Rcnmtunt 7.-n3iywt

Fcxbor/1aEt

CriLca tatss

Fischer crter/ZcQzwan1w

st/resu fte2.azr NttcirnSr

CnSiCC tmter3icfl

teeds Tcrtn Czr

tn tanks located adjacnt to the

scrubber blowdown collection sup

Ifl 9233 Wt 5CZ33fl Z.O2OZJ

j0120381 02231
.73
t-C.37

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

3S4d 21aaa

__________ tv

3afley JUDO

flailsy 90

Cctduetac

an

Fisher /TOC 5eS2-aaç.itnsd

Ftsher /.tr/ 1/

IPI O_002759



Paual indtators

.-flow indicatars

--

Valve positioters

Switches

Level

Pressure

tetperature

Plow

Bailey

Warwick
thited E1tnW

Custcm trl./ Static-CRing ______

Partlaztarksda flnited Electric ______

niversal Flew Monitors

aa
4-

6-biN tiN
802

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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CEESt

Bidders

Manufacturer

Bailey Mao

Name

70a0

tJs..CauejVre5aer /ashaoft 1379

Ashcroft/te1l 600A

a.-

Thernoelectric

cages

Pressure

Temperature

Vibration ins trentatiou

Thermocouples

Q.iZJn thermostats

____

--
Contactors

Aintl4at7 relays

--
Time delay relays

Conttoj 5wLtches

lush buttons

..._..Se1ector switches

s..-
G.E

CI
.4-

Ew

Th.d CaseC..B..

astt
astt
.ai4n Bradley

I2QAjRJ.2O-

ilQQN

300

800TAllen 3radlev

Allen Bradler nn rn

9255 WET SCIUEBEB 62.0202

022581
D7
l-c.38



_____
Indicating lights _______ _________

ten4al blocks _______ _________

____
Fuse blocks _________________

Fuses ___________________

Annunciators ________________

Scrubber control panel

--

Manufacturer __________________________________

--

Dimensions _____________________________________

Weight _____________________________________

Scrubber additive

control panel

Nantdatturer ________________________________

Dimensions ____________________________________

.Jai.ght ______________________________

Subpanei .foriu

Manufacturer _____________________________________

jmenaians _____________________________________

_____ WeIght __________________________________

Prefabricated cable

manufacturer _______________________________________

Control losic cabinets

___________ Number _________________________________

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002761

GEES

Ridder Nasa

Manufacturer Type

M.A

3eries7OPanaLLarm

G.E

preparation

h1

-t

control panel

24 Section tsP 36D

flanntnl .Riertrtr

G.E

3O Wx3QE

N.A

N.A

-A---

In 9255 WtT SCRUBZER 62.0202J

E0120381 022.381

D77

L-C39



Manuactnrer and type

Continuous por
rating VA

Voltfle

Prefabricated cable manu
facturer

St
.4der4s.Name

ttt Avatlable

isolated points or isola

G.E ingroupsof

MIte continuous
12 Amps in Rus.Xi

12 volts 230 AC

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

Manafacturer

_____ Disens ions

Prefabricated Cable

_____ manufacturer

Programmable controllers it
provided

Manufacturer sad type

Working memory

Type

Word length

Cycle time

Capacity

Bulk memory

Type

Capacity

--
Power requirement VA

Triac

G.E Model 6000/ Afl Bradley

CMOS w/vsnted Lithium
Batten Back-tip
and/or PRON

-S

-4

15 flfrg

Millisec for 1024 words

Application fle.enSnt

1000 irrnutsj 1000 cutputs

GE Series

Twisted pair Belden fl134

9253 WU SCRUBBER 52.0202
0120381 022581

D7
1-c-go

IPI O_002762



0.17.21 Access Provistons

Manufacturer of floor grating

Manufacturer and type of epoxy

coating to be used for interior

gtiag

Bard dry fil thickness of

aecry coating on grating

Design live load for stairs

p1atfots and valkaays

Crating

Stats type of tension devices

to be used for A5Th 325 bolts

load Indicator ashers or load

indicator bolts

9255 Wfl ScRUBBER 62.0202

0120361 022381

079
1-C.91

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

Cr GEZSI

Bidders 1aze

BLAW KNOX OR APPROVED EQUAL

BLAW KNOW PON BAXE OR APPROVED

EQUAL

2MILS MZN DET AS PER SPEC

100 psr

floor

Stair tread

3/16 3/16 CR5 TWISTE

SQUARE CR5 CROSS BARS

DO

LOAD INDICATOR WASHERS

-4

IPI O_002763



is jl__cl

D.17.22 InsulatIon and ta2gnz

D.17.22.L Insulated Surface

Areas of Mator Eautment and

Due tvork

Ducttork surface area to be

insulated sq ft

From contract limits indi
cated on the drawings to

nodule absorber inlets

Rehester outlets to con
tract units indicated

on the drawings

Other descrIbe

I-

Scrubber nodule surface area

to be insulated each module

sq ft

Reheater surface area to be

insulated each module sq

ttT SCR.33ZR 52.02021

022581

VGO

sI
Siddes Nane

Total

35500

57600

rss 4875

0.0

C.
.4
-a

.4

%1

by virtue of Sauereisen5

Lining inside

Insulated

9255

0120381

1-C92

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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D.17.22.Z Prefabrtcatad Panel

Insulation yste

Manufacturer

Insulaaon

Manufacturer and type ____________ _______________________

ASTh specification and

class

Thickness

Density average pcf

Compressive strength mini
mum load required to pro
duce tO per cent thickness

reduction psf

temperature limit

Conductivity Btuin ./hr

sq ftF at the following
mean surface temperatures

100F ________ ________________

200 ___________ ______________________

300 ____________ _______________________

Aluminum lagging

Thickness
____________ ________________________

Manufacturer
_____________

Alloy type __________ ____________________

flashing

____ Thickness
_____________ _________________________

tIP 9255 Nfl SCRUBBfl 62.0202

0120381 022581

1-C93

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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GEZSI

Bidders Name

4/A_______________________

$4

-S
E-



eTC

Manxsfacttrer

Uoy type

.RefLecflva backing describe

eah backing

Manuacttrer

Matertal an4 coating

Wire gage

Mesh size

tflfl

Bidders Name

N/A

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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1____________________________________

cc

-I

-I
II
I-I-0

tin 925S .TE SCRUBBER 62.02023

0120281 022581

D8
1-C.94



e- ______
._

3.Sddsx aa
D.L7.22.2 Fte.Ld tnsaflad and

Ttted Sys ten

i2nutactnu and typ U.S rjvosura

AZtL ssct.ftzt2t and

e.Lsss ASTM CSfl CLASS It

Thie.ss nomtnai

DsnsSy avcas pci 1Z cf

Ctcnsst7t scnt.S
load rsqtrad

to 10 tan
thsck.ns sductn psi r14 C-15 5EO/SF

e.nt USsJ0F

CatducSflty 3ttis./

brsq ft this iLiov
zg man suacs t.ra

LOG ________

ZOO 0.20

300 Q.3

vertal and bottm 0.0.40Lnin Lau..n lop Korlzontal 0.050

Alocoa or Approved Equal /\L\

LLo7 Ailciad 3004or Approved

flahsi

-- ____ __________ __________________

MauZ3cnrn Alcoa or Approved Equal ________

aflay fllrlad 3Q4 12 orAcoroved Eaual

ZV\
9223 tt SCXO23tZ .cj

3120281 02231

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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ALnENAn L5 KlR1Ai

D..17.23 Flue Gas Rebeaters

Manufacturer
_______________________

Modal _______________________ ____________

Design fouling resistance
inside/outside ______________________________________

Heating surface area each

scrubber module reheater ________________________________________
sq ft

Number of stages _______________________________________

Zace area each scrubber

module sq ft ____________________________________

Mumber of removable coil sections
each scrubber module

______________________________________

tubes each coil section

tube material ______________ ____________ ________

Size and wall thickness ___________ _________ __________________

Active tube length _______________________________________

Number of tubes Utube
considered as two tubes ____________________ _________________

Rows deep ____________________________________

Fins if applicable

Material ________________________ ______________

Number of fins per
in of tube length _______________________________________

Method of attaching
fins to tubes

9255 WET SCRUBBER 62.02021
0120381 022581

D84

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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EESt-
Bidders Naze

HAPPY DIVISION..OR YTIA JR 4EOFN OR
GEA RAINEY

35ou11ZZ.B.s

.1

0.0105 1.15 SJ on AREA

12857 xtended
2276 Effective Bare

ONE

.3

A.199--fll 1l/4 CR
l.0l O.D x14 BWG M.W

29

100

l1/4CR Mo
-_____________

Welded



0.17.23 Flue Rthieters

factrer

tde1

Design touting resistance

Inside/outside

Heating surface aa each

scrubber nrdule reheater

sq ft

rber of stages

Face area each scrubber

xtdule sq ft

ather of reinvable oi1 sections
each scrubber ncdule

Thbes each wil section

rube ijja1

Size and tall thicictess

Act2ve tabs length

Nutbe.r of tubes Utube
.considered as. to tithes

Fins it applicable

J4atefla1.

Niitber of fins per
in of tube length

txd of attaching

_....finstatibes

ALRm 155 RAT

MBE

CI
Bidders Narre

Happy Division/Yuba/Aemfin/ Rainey

354 U3122Bare Tube

0.0005 1.15 S.F on AREA

818

A-199-Tfl 1- CR it

1.0 0.0 16 BWG A.W

29

108

ttt Applicable

bt Applicable

bbt Applicable

2171 Effective

One

9255 WET SCRUBBER 62.0202

0120381 022581

D84a
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II 9235 WET SCRWBBER 62.0202

0120381 022581

D85

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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ALTERNATE 155 REHEAT

BARB AND PINTUBE counon

Bidders Name

J31-4 01IG RF

34 300 LF

_2-6OQo CPLG

iIcnnOü cta

Connections each coil header

size and number

Water supply

Water return

Drain outlet

Air vent

Overall dimensions of reheater

assembly for each scrubber

module

Eeight in

Length ft

Width ft

Dimensions each removable

coil section

Length in

Width in

Depth in

Clearance required to remove

one coil section measured

from end of coil support casing

Weight lb

Complete reheater assembly

empty

Complete rehaater assembly
flooded

One removable coil section

empty

ao

30O

-S

Inside Duct

Inside Duct

31

t_4tt

ifOtt Approximately

32 t_ott Approximately

72000 md All Coils

77200 mci All Coils

5700 Bare Coil 11560 Finned Coil



0.17.24 Soar Blowinz Ecuiptent

Manufacturer of soot Slowing

equipment

Subpanel dimensions

Power control cab met dimensions

Logic cabinet dimensions

Manufacturer and type of

microprocessor

flo tots

Manufacturer and model

Horsepower/service factor

Local motor starters

Manufacturer and model

Retractable soot blowers

Number furnished

Modal

Soot blowing steam require
ments per blower

Rotary blowers

Number furnished

Model

Soot blowinj steam require
ments per blower

CEESI

Sidders Naze

COPESVULCAN or DL%MOND

LTR Height Width epth

TSR Height Width Depth

TSR Height Width Depth

PR GBAF 12

Reversing Nonreversing Others

DOERR ELECT DOERR flEC

0.6 1.0 0.6/ 1.0

Rotary Retractable

_JLLEN BRADTIEY OR Stuare

_LEVEN PER DUCT

T-.30 MYlE L/ 3RETRACTABLE

9255 WET SCRUBBER 62.02021

0120381 022581

086
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Ps

18900 lb/hr 300 psi and 600

960STM PER CYCLE

N.A.____

N.A

N.A lb/hr N.A psi and N.A



GEESI

Bidders Name

SIX PER UNIT 1nfler1

pjve 180 oscillating soot blowers

are mowited upstream of the bare
cube section and six 360 rotating

soot blowers are located between th
baretube section and the fincube

section of the reheacer

The extreme blowers will be oscillat

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

Thermal drain valves

Number furnished

Hodel

Size in

Ii

-4

I4
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GEESI
3idder Name

747.25 Painting Systats

Painting system Manufacturer Product Identity

CABBOLINE CARBO ZINC fl

CARBCLINE CA.RBO ZINC SP-31

KOPPERS BITIJMASTIC NO.50

A7 CARBOLINE CARBO ZINC SP75

CARBOLINE 658

CARBOLINE GP-10 PRIMER

CARBOLINE CAR.BO ZINC 11

El CARBOLINE GP18 AD 53

SHERW-IN WILLIAMS P-Si LQIW4

E3 CARBOLINE GPl8 PRIMfl

-.4
lsia

tIP 9255 tET SCRUBBER 62.0202J

D120381 0225a1

088

1-C..3.0l
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D.17.26 Sea Water Filtration

Liquid
Plow Rate GPM

Retett ion

Solids loading

Design Pressure

Temperature

Inlet/Outlet Coun
Drain Coan

Mat erials unit

Materials Filter

Elements

Filter element type
NQ of elements/size

Controls

Quantity
Manufacturer

Model No
Materials

Rating
Motor Manufacturer

Motor Size

CEESI

Bidders Name

Cm
200 Continuous

40 Microns

150 .ppm max
150 PSI

Amb lant

RexiningenPetter

S$73212MXAuto
Backwashing Multiples

filter unit to operate and

backwash in parallel on common

inlet cutlet drain

1501/ 150
41150

316 Es

Polypropylene

Tubulat 7SCF4B
12/ 3k 36

Automatic backwash cleaning on
differential pressure

Two one operatflg one stand-by

Worthington or equal

D3x3x4
316 85 Construction

ZOO GPM 4pprox 60 ft TDE

General Electric

HP 1800 RPM

9255 WET SCRuBBER 62.0202
Q120381 022581

D89
1-C .102
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Filter Manufacturer

Model Mo
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PROPOSAL DATA

D.1 GENERAL Each bidder shall submit complete and definitive informa
tion on his offering in sufficient detail to permit complete analysis
of the bid The requirements stated in the Instructions to Bidders rel
ative to information submittal shall be followed

The requireutnts for information contained in this section are basic re
quirenents Additional information shall be provided as requested by the

Project Manager

The blank data sheets included in this section shall be completely filled

in The data listed therein shall not relieve the Contractor of his re
sponsibility for meeting the requirements of the detailed specifications

The bidder shall not alter the original Proposal Data section page num
bers If it becomes necessary to add pages at other than the end of the

section suffix such as or etc shall be added to the origi
nal number to designate the added page number Pages added at the end of

the section shall be numbered sequentially by continuation of originally
established numbering

If the bidder finds it necessary to reproduce any of the proposal data

pages methods of reproduction shall not appreciably reduce or enlarge
the reproduced pages In the process of preparing the bid evaluation
the righthand portion of proposal data pages which have trim line will

be trinmied off and matched with corresponding pages received frets other

bidders It is therefore desirable that these pages match as nearly as

practicable with the original lefthand portion of the page when placed
side by side The bidder shall make no changes to the left of the trim
line

Where alternates are indicated in the proposal or proposal data the

bidder shall provide complete information for each alternate

D.2 PERFORMANCE CVRVES The following performance curves shall be fur
nished as specified in Part Equipment Requirements

Pump characteristic curves

Pump speedtorque curves for pumps for which Owner will

furnish drive aktors

Ball mill speedtorque curves

A.ir blower performance curves

9255 WET SCRUBBER 62.02021

022581
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13 DRMflNGS Drawings shall be submitted indicating the following in
formation All drawings shall be in sufficient detail to permit prelin
mazy plant arrangement studies to be made

General arrangement of equipment plan and elevation

Modifications required to tentative ductwork arrangement to

suit bidders module arrangement

Reconnended method of support Including support elevation
and loads

Differential expansion details

Major dimensions of system components

Scrubber piping requirements

Locations of all doors1 inspection and test points and ac
cessories requiring access access provisions provided by
the Contractor and suggested arrangement of access provi
sions to be provided by the Owner

Plan and sectional views of the scrubber modules indicating
flow paths construction features and means of access for

operation testing and maintenance

Plan and sectional views of proposed ductwork showing damp
ers expansion joints instrument connections test ports
and access platforms stairs and ladders

Dimensional layout of all pumps

Dimensional layout of limestone slurry preparation equipment
and storage tanks

Electrical wiring requirements

Electrical power oneline diagrams

Process and instrumentation diagrams for system proposed

showing Instrumentation controls alarms and protective
interlocks

13.4 SPARE PARTS Each bidder shall provide complete listing of spare

parts which are required for proper maintenance of the equinent in the

bidders opinion lump price shall be stated in the Proposal for

furnishing these parts Separate prices and lists shall be provided for

Units and as required by the Proposal Each list shall include

quantities to be furnished the unit price for each part and descrip
tion of each part including the generic part number and manufacturer

part number

9255 WET SCRUBBER 62.0202
061881 ADDENDUM

13-2

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002779



Additional lists shall be provided for parts which the bidder recommends
that the Owner keep In stock but which are not deemed to be as essential
as those the required lists or as apt to require replacement

listing of prices or complete spare turbine type mixers of each type

proposed shall be provided

D.3 SPECIAL TOOLS Each bidder shall provide complete listing of

special tools which are required for proper maintenance of the equitent
in the bidders opinion The cost of one set of the special tools shall

be included In the price state In the Proposal for Unit equinent and
materials The list shall Include quantity of each tool required the
unit price for each tool and description of each tool

D.6 DELETED

9255 WET SCRUBBER 62.0202
061881 ADDENDUM
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LAPWP Intermountain Generating Station
______

S. P-1051

opEa_fliNc rnAnnG PROGRAM

General Electric Environmental Services tnc will provide

on-site training program for the Intermountain Generating

Station $s personnel to familiarize then with peration and

maintenance of the lCD System supplied by GEESI Based on

our experience with training programs on similar systems

we offer program of two sets of three four-hour sessions

covering the scope shown on the attached Operator training

Sessions Snmttary of table of Contents followed by detailed

session contents Each four-hour session will be given nrning

and afternoon so that the four shifts of operators can be

covered in three days by doubling up on the shifts at each

session

All lectures will be presented by GEESI personnel having extensive

experience In both startup and training sessions. All trainees

will be provided with individual copies of the training manual

containing text PC Drawings and sketches and photos of equipment

three hours are to be classroom lectures using slides and

other suitable training aids followed by onehour plant

site visit to have personnel walk past and view the equipment

Thus training of four operating shifts would be-completed

in three working days

An additional oneday session would be scheduled for maintenance

personnel where Vendor representatives would be requested

to- assist GSI Startup Advisor in training- to- handle equipment

such as rubber lined pumps ball mills and special instrumentation

_.-VL4-ct -tape -ef -the trninin provea aonbe- ircwiied- -anthr

.Alternatc fec -eraxtra Ct1- ----

D-4a
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Operator Training Sessions

Susnary of Table of Contents

Session Gas flow System

Layout of equipment gas flow through ducts dampers

absorbers mist eliminators reheaters gas flow

control concept

Liquid Flows In Absorber towers
--

Liqfld Flow througS 502 absorber towers makeup

limestone slurry flow bleed to sump and thickenEr

mist eliminator washing

Site Visit

Session Absorber Control Concept
Process Theory

Limestone Preparation and andling System
and Op raüon

Layout of limestone slurry system ball mill grinders

equipment desqr iption

Control Concept

Site visit

Session Cperatjpp Startup of Limestone and

lurrrPçparation System and Slurry
3ecyà.e Loop

Start up of absorber scrubbing liquid loops

iat eliminator wash logps reheat loops putting

gas flow through absorbers

Shutdown of Absorbers and Limestone Slurry System

Safety Precautions

Session Maintenance

Vendor representatives and ZESI startup man will

cover maintenance of major equipment and special

instrumentation supplied by GEZSI

D4b
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DETAILED TPJ3LE OF CONTENTS

SESSION

Gas Flow

Description of Layout arid Major Equipment
in ZGD System

Training aids-Training Manual slides of General Arrangement

Drawings absorbers

Gas flow through absorbers and rebaters

Gas flow through absorber bypass duct

Gas Flow Control Conce
Text Operator Training Manual

Training Aids Slide of Gas Flow Diagram

c. SIi5e of Interlock System

Liquid flaws In Absorber Towers

Aids Slides of Dawings of Absorber Tower

Simplif ted Pus Interloc Slides

Liquid flow

Recycle Pumps and Slurry Sprays

Agitators

Bleed to Sump and Clients Thickener

Limestone Slurry Makeup

Recovered Water Makeup

Mist fliminator Sprays and Washing

D4c
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SZSSIOM It

Absorber Control Concept

aecycle Pumps

Agitators

Control and Limestone Slurry Makesup

control of Recycle Slurry Solids Content

Process Theory

Factors affecting Zeral
Factors Minimizing Scaling and Other Problems

Design Features of System

Limestone Preparation System Operation Aids

Slides of Area General Arrangement Drawings Drawings

of limestone storage silo bottom weigh feeder ball mills

wet cyclone classifiers slurry storage tank auxiliary equipment

yout and Eatpment Descflption

Limestone storage silo and vibrating bottom

Weight Feeder

Ball Mills

Wet Cyclone Classifiers

Limestone Slurry Tank and Limestone Slurry Pumps

Control Concept

Maintaining level in Limestone Slurry Storage Tanks

Control of dry limestone feed to SaIl Z4ifl

Operation of Classifying System

Density control of Limestone Slurry

Limestone Slurry recycle loop

Sits sit

-F

D4d
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SESSION III

Operation

Startup limestone slurry preparatiort systan limestone

slurry recycle loop

Startup of absorber tower liguid loops

Startup of Gas Reheat System

putting gas flow through absorbers

Mist eliminator washing

Worn Shutdown

General

Absorbers

Limestone System

Miscellaneous

Upsetiand tnergency Conditions

Sumps

Absorber Recycle Pumps

Limestone System

Total Power Pailure

Instrument Air Failure

Boiler Shatdown

Safety Procedures and Recuirements

D4e
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atssiou IV

Maintenance

Vendor representatives along with GflSIs startup san

vii conduct session for plant saintananca personnel

covering maintenance of sajor equipment such as recycle

pumps agitators bail iils etc and special instrumentation

D41
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Time Reauired Operator training

P1.057

SESSION

A.M and P.M Sessions

light hours for Instructor and StartUp Advisor

SESSION II

Eight hours for Instructor and StartUp Advisor

SESSION XII

Eight hours for Instructor and Start-Up Advisor

SESSION IV

light hours for Start-tip Advisor and Vendor Repreientatives

for Plant Maintenance

D4g
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Field Time 32 Hours 7tTAL.a

Training Manual Preparation including writing making

simplLfied drawings and slides0

e4 Weeks tar Training Manual writeup plus typing and

some dratting

D4h
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0.8 SUPPLEMENTARY INIORMATION The following supplementary information
shall be submitted with the Proposal as prcnided for in the Instructions
to Bidders

General

List of materials and/or equipment manufactured

outside the United States

Complete description of support and maintenance

operations that must be performed when the flue

gas scrubber system is in operation

Expected maintenance schedule

Detailed descriptions of measures taken to insulate
and isolate electrical equipment from ambient tem
peratures in excess of 50 This shall include
details of derating of electrical equipment for

service in the high ambient temperature types and

ratings of insulating systems proposed provisions
for control of thermal stresses and anticipated
reduction in electrical equipment life because of

unavoidable exposure to ambient temperatures above

50

Description of gas envelope leak test

Equipment availability data specified in Ap
pendix

Description of availability Improvement program

Design Criteria and Performance

Detailed information to indicate history of

successful application of equipment of the type
specified under conditions equal to or more
severe than the operating conditions specified
Such information shall include list of units in

operation the year of their initial operation
overall dimensions of one scrubber module and the

quantity of flue gas treated by one scrubber

module

Detailed startup and shutdown procedures in
cluding starting the entire system placing indi
vidual modules in and removing them from service

loading and unloading the modules and stopping
the system under anticipated operating conditions
Information shall be submitted for start-up from

9255 WET SCRUBBER 62.0202
061881 ADDENDUM
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both cold and hot conditions1 In addition infor
mation shall be submittal for the initial checkout
and first startup of the scrubber system

Discussion of the number of modules which would be

on line for various operational situations Includ

ing but not necessarily United tot the following

Most efficient operation of the scrubber

over the full range of steam generator
loads

Configuration to permit rapid response
to load increase over the full range of

steam generator loads

Discussion of factors related to opacity of dis
charge

Listing of design codes which will be used to

control the design Such listings shall give the

complete code reference and the type of component
for which the code applies

Supporting analysis and recommendation concerning
capability of scrubber to collect particulate
during abnormal operation of the particulate
collection system The maxlmwn allowable par
ticulate grain loading and duration shell be

stated

Limitations to fully automatic operation during

startup and low load operation

Limitations on removal of sulfur dioxide during

start-up and at loads below 25 per cent of steam

generator maximum continuous rating

Description of treatment equinent provided for

utilizing water from the specified sources if

applicable

Elementary materials balance diagrams

Description of model study proposed

Generic Equipment Construction Information

System components materials including linings and

coatings as applicable identified by trade name
ASTM or other specification number or chemical

composition and physical properties

9255 WET SCRUBBER 62.0202
061881 ADDENDUM
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Detailed description of construction features
surface preparation and lining installation pro
cedures for vessels with interior linings or

coatings

Discussion of the effects of fluorides on the

scrubber system equipment

Equipment support requirements including support
steel interfaces

Magnitude and direction of thermal expansion in
cluding details of methods used to make the pre
dictions provisions for expansion included in the

equipment and requirements concerning connection
of piping and ductwork

Details of equipment construction including extent
of shop fabrication and field erection

Details of recommended equipment support struc
tures for enclosures raceway and similar elec
trical equipment to mttuize exposure to heat

Recommended insulation for electrical conductors

which must connect to electrical equipment

Expected replacement frequency of all parts in
cluding spray nozzles

Discussion of methods of preventing scaling in

equipment and piping systems containing cooling
tower blowdown

Scrubber Modules

Periodic cleanout requirements and description of

provisions incorporated for accomplishing cleanout

Discussion of the provisions to prevent spray
header and nozzle plugging The discussion shall

include effects of nozzle plugging on system
operation statement shall be included concern
ing the quantity of nozzles which can plug or

otherwise fail without causing degradation of

performance below that required to comply with the

specified emission limits

LIP 9255 WET SCRUBBER 62.02023

061881 ADDENDUM
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Detailed description of the module purge system

Discussion of the effect of differential pressure
across the module an system performance state-

men shall be included concerning the maximum

permissible pressure drop that can be tolerated

before module imist be removed rota service

Limestone flurry Prçparation Equipment

Description of the limestone slurry preparation
and feed system including density control and

degree of local and remote control

Description of limestone slurry preparation system

instrumentation controls alarms and interlocks

Description of provisions for utilizing water pre
treatuent sludge in the limestone slurry prepara
tion equipment

Discussion of specifics of ball mill selection and

how it relates to reagent solids size in the

slurry produced

Mixers

Description of model studies proposed for the

mixers

Piping

Description of lined piping lining material
method of application and manufacturer

Description of provisions for flushing piping

systems including method time required and

controls furnished

Mist Eliminators

Mist eliminator and mist eliminator spray system
description including water quality pressure and

flow rate requirements

Description of method used to predict mist elimi
nator efficiency

Discussion of potential advantages of using river

water for mist eliminator washing rather than

cooling tower blowdown

9255 WET SCRUBBER 62.02021

061881 ADDENDUM
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Dampers

Description of test capabilities and functional

testing proposed

Forced Oxidation System

Discussion of the effects of forced oxidation on
the utilization of limestone system operation

performance and maintenance Include tabulation
of natural and forced oxidation rates for each

coal specified

Controls and Instnmentation

Description of complete flue gas scrubber system
instrumentation control alarm and interlock sys
tems operation including control and instrument

equipment list with manufacturers model numbers
preliminary logic diagrams and quantities of

components

Description of recommended method of measurement
of flue gas sulfur dioxide parameters

Description of instrumentation sensor purging
capability for pH sensors pressure sensors level

sensors and any other instrumentation which comes
in contact with either the flue gas or scrubber

liquid

Description of recommended redundant sample and

sensor lines

Description of conditions which would cause

scrubber module to shut down automatically De
scribe the control loop sequence for such shut
down

Access Provisions

Description of access provisions

Raconmieridations concerning support of ladders and

platforms from equipment

Reheaters

complete description of the soot blowing system

9255 WET SCRUBBER 62.0202

061881 ADDENDOt
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Project Schedule

Milestone type production and erection schedule

Insulation and Lagging

Description of insulation and lagging system in
cluding details locations and installation meth
ods for panels as all as for alternate systems
proposed in lieu of prefabricated panels

D.9 CONSTRUCTION MANAGENT AND PROJECT ORGANIZATION Bidders shall
submit the following information

narrative description of the organizational manage
nut and technical service techniques proposed to

perform the work as required by the specifications and

documents

Proposed home office and project site organization
charts

Rsumes of proposed project site management and super
visory personnel

network diagram illustrating the bidders basic

erection sequence

listing of major erection equipment to be used

10 QUALITY ASSURANCE ORGANIZATION Bidders shall submit the following
information

narrative description of the organization manage
ment1 and technical services proposed to assure the

quality of the work

An organization chart illustrating the proposed re
lationships between home office and technical services

including the relationship between project management
and the quality assurance organization for both shop

and field work The degree of independence of the

quality assurance organization shall be clearly deline
ated

Etesuads of proposed project site personnel assigned to

nondestructive examination and welding inspection

Reuae of personnel responsible for supervision of

itondestruc tive examinations and welding inspection

9255 WET SCRUBBER 62.0202
061881 ADDENDUM
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Linings

Piiny

Low Voltage Wiring

Instrumentation

D.13 BDDDUS REPRESZNTATIVES

Name address and telephone number of person to contact for

explanation of the details of this Proposal

Mr Crameri Project Manager

General Electric Environmental Services

200 North Seventh Street Lebanon PA 17042 717 272-2001

Name address and telephone number of representative Lo
cated in the Los Angeles California area

Mr Thomas Hoyne

Electric Utilities Sales Division

9350 East Flair Drive El t4onte CA 91734 213 572-5207

Name address and telephone number of representative lo
cated in the Kansas City issouri area

Mr William Green

Electric Utilities Sales Division

10550 Barkley Overland Park Kansas 66212913 967-6273

fl 9255 WET SCRUBBfl 62.0202J
022581
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.11 ZSTtMAT POWER gQTIIRECNTS Bidders shall submit an estnate of

their anticipated power requirements including peak and average demand in

kilowatts broken down by calendar quarters for the erection ai the

equipment and materials specified Coustnction porer supply is described

in Section JL

D.12 flCONflACS As stated in the Proposal the bidder intends to

perform the maJor port.ion of the work at the jobsite with his own forces
Specific portions of the work riot performed by the bidder will be sub
contracted by the following subcontractors

Work Subcontracted Name of Subcontractor

Insulation Owens-Corning Transco Brand API

See attached sheet

Natkin Schneider Newberry

Fisk Lord Comstock ConinpnweIth

Fisk Schneider Mewberry

IPI 0_002796



-t

Linings Type Name of Subcontractors

Rubber Lining of Pipe Shop Smith Industries Akron

Rubber Lining Inc Rubber

Engineering Goodyear

Nonrubber Ceilcote Bleglow Liptuck
Chemsteel Construction RECO/

Trtcote Thorpe Rigiline
Corporation

Rubber Lining Field Smith Industries Adron

Rubber Rubber Engineering
RECO/Tricote
Protective Coati ngs

D-lOa

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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Name address aud telephone rnber of rapresa3tative Lo
cated in the Utaholant site area

Mr John Peters

Ill Brickyard Road Salt Lake City UT 84107

801 3641894

0.14 CONtRACtORS LICESSES Bidders shall state the classification and

identifying number of all applicable licenses issued to the bidder by the

Ospartzett of Contractors oE the tivision of Business Regulation of the

State of tltah

Classification Unlimited

License Number 0000341242

Bidders shall identify all applicable licenses issued to bidder by other

governzenta2 body or bodies

None applicable

CIP 9255 4ET SCRUBBER 62.0202
022581

0-ti
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PUC Aamsffrt3 If the Equtpoen Proposal or the Znct2nn Pros

pose1 is subject to adjustac the bidder skafl state the basis for such
adjuatsen

sC 1. uitsnent Ptooosal Price Austsnzs yj It the equip
oant prices stated in cai Prposal are suóect to i4jtstane the bl4de
hafl stare the basis for such adiatauc tac.Ludt sU in.fcnszion ra
quint by Article of the Iastncflous ta Zidders

Portion of Par Cat
ofL Sass Tad

Eqnipment So Equip- Index Index Index
Price ment Price to be Used Dart Dtfiniflou

tim portion 31

Shop labor flC Code 34 5/81

32 ancca 6/31

Material IOU
PP 07 6/31

Tot sack por4n of the Da price the bidder chatS provide aSS

ecnsar dtai5ed explanations and dates for the end index coaputatiots
according to the requirstenta of rtiüe CC.32 4dittocat pages nay
be added following this page it required.

nfl 13.2 Erecc4on rooosal Price $jtzstnen cr Unit If the bidder sub
Sts fim price cannon ptopoaal this ftLn td.ll not be required

52 the erection nines stated in the Pronosal are suj en to adjatsentsDiceojIcr ijjEIQ1iC
.fryasM -SLL isatto1aijdn

Por4on of Per Cent

LipSua of Lump Ease End

Erection Sun tree. Index Index Inda
Price riot Price to be Used Date Definition

Tim portion
Labor Craft Expiration

Craft labor 56 Contract Dates pages D-14014a

Construction

tat trial
equip sup Refer to

plies etc 31fl Code 112 6/81 Article 8.11.2

Lining Mat11 T2 PP1 07 6/81 GC.32.6

Craft itage rate idjustsent baseline data shsfl be provided as requested

herein for any erection .crk proposal subject to adjustaen. The tabula

riot page nay be reproduced it addStonal space is needed

ttegotiated aevision

ttegotiated Revision 120481

CI 92.53 SCaCaBEI 62.0202

L20à81
D12

EPA Request dated Oct 122010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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nD.L3.3 Etintmn tvronl Price Mustents Lt 4n.i_aL4 If
the equiptezt pnces stated the Proposal are subj act to adntct
the biddec shall state the bas.s for such a4juszmt Laciading an it-p

foratSon required by nic.Le 3.11 of the Instrzc4cts to Bidders

Partinu ol Per Cct
Lzp Sum oIt Mae
Zqtint Sum Equip- Index Index

Price mt Price to be sed tare _________

Tn parn

Shop labor SiC Cc4e 34 6/81

latefla2 46 Pt Caae 6/81

101.3

Material PPI 07 6/81

efor each portion of the 1p price the biddar absU provide CI
necsseazy detailed ..zplnaiod and dates for the end index cnputaticns
according to the reqnietenr.s of Article 32.6 addiciooal pages ay
be edded bUoying this pass if required

13.4 ttection Prooosai Price A4isstaet Lot L_3.n4_4 If the

bid.dtr subuits price eractf.on proposal this iuioacin utU tat

be required

e_ec Zices stated in the PropsaL 1Ifl3tfl
the bidder shall flare the_basis fpyjch ad tejc_l4pt slA Sz
Lws1a r.vEnChz Articis 3.Iioi sSi Ins trctots to 314dm

of Per Cent

Lump Su of Lump Ben End

Erecfloz Sum Erec Index Index

Price ton Price to be sed Date Definition

nn portion
Labor Craft Expiration

Cab labor Contracts Dates on pages D14D-14a

Connnctin
naterial

equip Refer to

plies etc 30 COde 112 6181 Article 8.11.2

Linig djnstt beseline afl be %o1Med requested

herein for any erection uork proposal subj act to adjusent The tahiüa

ton page be reproducsd 12 additionaL space is needed

ste50 ciated Revision

ntegactazsd Revision 120421

T.2 9233 flZ SCUB3fl 62.0Z023

120321

DeL2a
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Craft wage nte adjustment baseline data shall be provided for all onsite

labor whether provided by the Contractors own forces or by any level of

onsite subcontractor The data provided will be used to calculate con
tract adjustment amounts for erection work when applicable Contract

adjustment shall be calculated as specified in the article entitled
Erection Wage Rate Adjustment in the General Conditions

In the following tabulation headings shall mean

Craft ahafl mean the skilled or unskilled labor group for

which the data is tabulated

Expiration Date shall mean the date the crafts currant

wage contract expires List the month day and yearS

Base Wage Rate shall mean the hourly journeyman wage rate
including fringe benefits and any travel and subsistence

allowance in effect for the craft on the expiration date of

the craft labor contract If mere than one journeyman rate

applies to particular craft make separate listing for

each rate including foremen and general foremen

IPP 9255 WET SCRUBBER 62.0202J
112081

II

2b
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Percentage of Erection Work shall mean the percentage of

the total lump sum erection bid price equal to the direct

labor costs of the particular craft The Percentage of

Erection Work shall be calculated by dividing the total
dollar amount for direct field labor costs or each craft by
the lump sum bid price for erection and multiplying the

result by 100

Percentage After Expiration Date shall mean the percentage
of the total erection work by each craft that is scheduled

to be performed after the Expiration Date of the labor

contract for each craft The Tipercentage After Expiration
Date shall be calculated by dividing that portion of each

crafts work scheduled to be performed after the Expiration
Date by the total amount of erection work for that craft and

multiplying the result by 100

tIP 9255 WET SCRtTBBER 62.0202
022581

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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ERICTION wacz an flJt5ttEC EASEL NE tA.BULATION

Percet
Percentage age after

Expiration Base Wage of Erec- Expn
Craft Date Rate tion tZorlc fan Date

Boilermaker 93082 $24.44 31.6 loot

Carpenter 53082 15.72
1.3 100%

Electrician 123183 26.70
_________

Ironworker 63082 22.01 1.1 100%

Laborer 63081 11.31 1.0 100%

Millwright 63082 19.83 1.3 100%
--

Operating Engineer 6-11-83 26.65 3.1 100%

Oiler 61183 2308 2.1 lOot

Painter 7-31-81 14.09 0.4 100%

Pipefitter 8-1-81 21.83 9.9 100%

Teamster 7-1-81 17.73 1.1 100%

Asbestos Workers 7-31-81 17.31 2.3 150%

S6.3

9253 WET SCRUBBER 62.0202
20482

014
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i6 VIAItONS AD CEPIONS 3iddes shall list any and all vai4a
in.s and exaptin ta the qiiireencs the spe .iat1.ona and
dctmsnts M.didotia1 paaa ay be added o11oiing this page

None

____ AA

IP 925 SCRU3BE 62.Q02j-0-
D-4

O12O38
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Slurry buffering additive na
terialU required

Total Inst sUed horsepower
aflma.tqrs

o4el .sesting organization

0.17.2 WeldIng Inspectors
Are the bidders welding in
spectors certified in accord
4nce..jJirh AWS QCL

Aflovabla ______
Constituent Percentage or M.tn2mu

Inerts 15 1.5 t4azW

Mans

8659 HP 2202
Scurbber Syst./Slurry Prep Syst

GZZ SI

Shot Field

Yes Yes

Sanpie Required for fteactivity
Test
total for One Scrubbing tlnjt

excluding Slurry Preparation
total for one Slurry Prenar2
tion System conon to two unit5

9255 Wfl ScRU3EKR 62.0202J

0120381 -eeeeet

016

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

GEESI

3idders Name

0.17 ZQUIPiT DATA The following
data will be used in comparison and

evaluation of bids

0.17.1 General Data

Scrubber.rnodel

Scrubber type

Number of modules

Aflowable percentages of lime
stone constituents other than

caiciua carbonate

SPRAY TOWER

SIx EASE CASE

0-

-4

LI Revised 11/21/81

______
Revised 12/03/81

IPI O_002806



D.17.3 Performance Data

D.17.3.1 25 Per Cent of NCR

Steam generator operating point

Influent flue gas temperature

Fuel heat input to steam generator
mi1lon Btu/hour

tufluent flue gas flow lb per
hour

Sulfur diaflde content of in
fluent flue gas flow lb per
hour

ub.er of modules operating

Liquid to gas ratio in scrub
ber module gp per 1000 ac.fn

Linn torte additive requirnents

Consumption based on

calciun carbonate con
tent of 90 per cent
ibperhour

$toichioaretflc ratio___ dsfl.ned in Section 25

atif feting additive consumption
_lb per ho tar

Sulfur dioxide removal ecffi

cienq per cent

Sulfur trioxide or K.2504

rckfiiciency per cent

Sulfur dioxide contàt in

ef fluent flue gas atrea
L.hour

GZEE4I

3idder Nai

25 per cent of Ma

200

2190

2916000

1716

tWo

75

It

-I
p14

t-tI-

2960

1.08

N/A

90

70

171.6

9255 WET SCIWBBER 62.0202

012O381 030981
0Li

tl includes equivajn of
40 Ths/hr in the asl-C.2 Cuazantee

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix
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Sulfur dioxide content in

affluent flue gas stream

1k sril1ion Stu

GEEfl

idders Naae

0.079

Particulate content in efflu
ent flue gas stran during

operation with panicu1ste
content at scrubber inlet of

0.020 lb per million Btu lb

Stu

hater droplet carryover in

affluent flue gas stream
lb per hour

Eafore mist eliminator

After primary mist

elt1flStor

if tar secondary mist

elirntiator

Acid mist aartyovet through

mist eliminator per cent

Temperature of effluent flue

gs stream

Gas velocity ps

Overall effective velocity

-- -----------%---- rough scrubber

-- ximthrou scrubber

Maxiim through mist

eliminator

Ga.s stream pressure losses
in

Ductvork frcm

the coutract limits indi
cated the drawings to

the ftodule inlets

0.020 max

250

30

l5b

5.2

5.2

5.2

IF 9255 WET SCRUBBER 62.02321

0120381 022581

18

Guarantee
1-C .3

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI 0_002808

N-
l.a

I-
Ia

fl o.3 w.C from the battery linit
to the scrubber inlet excluding
pressure drop of Purchasers Damper



From module inlet to

module outlet

Preqiasach section

LU scrubbing stage

List eJ4minator

Other losses within

module describe

Total afl Contractor
furnished scrubber system

components

Scrubber recirculation flow per
mod tale

Number of punps operating

Rate gpm totul

3hp required total

Eva1ue

Per cent solids by veight

Specific gravity

Viscosity centpoise

GEESI

Bidders Tte

05 Module Inlat/Reheater Inlet

tncluded Above

Included Above

tncluded Above

None

0.3 W/CJ from the vessel outlet
to the b4ttery limits excluding the

pressure drop of Purchaser Dampers

1.10

to

Ifl 9255 cVtT SCRCBBEZ 62.0202J

022581

019

CUant es
l-C.4

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002809

Reheater

Ductwork

from the module outlets

to the contract limits

indicated on the drawings

Other losses not pre
viously accounted for
describe

-4
-3

8-
-4
C-
-S.

None LIA

L.3 W.C excluding pi44sire drop
associated with Purchasers supplied
dampers

Two 21

31200

702

5.5 to 6.0

10 Suspended



Description of

Usan

L/S Grinding

Purn Seals

MS Wash

Tntl

rnrntaac4

fletv Rats
___Pt

CAve 50 Max

41 CAve 55 4n
120 Aye

163 CAve

1R t5re

CL flZi .rc SCZC33fl 62.0201

Q12Q3138 D2O

Guarantee
lLOoes Ot inc1ade Fitashing

i-c

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 ofppendix

GEES

3iddara 1Tan

Gravity Plow

80

NONE GE.AVIT TWW

5.5 to 6.0

10 Suspended

4428

1.3

to

9.0

4.0

5crbbac b.Lcvdovn flov

er of pps operatins

Late total

Rhp nqnied total

flntua

Par cent soUds by aiht

Solids dischars rate lb

par hon

Specific nntr

Viscosity csntipoisa

Stiliats to suLfIte ratSo

Lth ortd otdatioa

cjthcnt fnced ct4acSon

S7Clt water aow

Twaber of jcps opnat

--

late Z1t total

3hp raqntnd tota.L

ticczp water flow cooling Tower
Blowdown

.4

-I
I-

By Owner

40 Aye 150 antan
eoss Max

3yQner

IPI O_00281



GEESI

Eiddets 1ame

Ator Space heaters not
inc Süd ad

5.O

2.0

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

L72 Ft Wff

120 Total Ave

232 GPM

hr 40 mm/shift

40 man/Two shifts

i36

500 SM

Mist eliminstor spray flow

___.TotaLhead ft

Rate gpm

Continuous

Intarzittaat

Sequence

Primary

Secondary

Compressed air requirements

Service air scfn

Control and instrument

air scfm

aetention time recycle low

related minutes

total operating paver require
ments ktA/kW 25% of MC

6900 volt phase ac

Includes line aws
distribution losses

volt phase an

_zca volt phase ac

120 volt ac prograble
Lnnrn1lerpower supplies

120 voLt ac aLl other

UOMmlt ac loads

__..fl5 volt dc

15

dcrubbiug
Process

Slurry
Preparation

1380

_265 -I

1116

-l
.a

-S

262 222

il2

LU

jcW_ k1

Average hourly power requirement
based on 24-hour average
Guarantee

9255 c4tT SCRUBBER 62.02023

0120381 022581
021

1C

IPIO_00281



D.17.3.2 50 Per Cant of MCL

Steam generator operating point

Influent flue gas temperature

Fuel heat inout to steam generator
million tn/hour

Influent flue gas flow Lb per
hour

Sulfur dioxide content of in
fluent flue gas fLow lb per

iutber of modules operating

Liquid to gas ratio in scrtb

bete gpm per 1000 attn

Linastone adds tSve requirements

Cousuapton based on

calnian carbonate con
tent of 90 per cent
lb per hour

Stoichiometric ratio
as defined in Section ZB

Suffering addStve consption
lb per bout

Sulfur dioxide removal elf

ciency per cent

Sulfur crioxide or

raoval effIciency per cent

Sulfur dioxide content in

effluent flue gas stream
lb per hour

Sulfur dioxide content in

effluent flue gas stream
lb per uslUon 3tu

50 per cent of MCR

1t\
7280

1.08

NA

90

70

42 4.0

0.1

WET SCRUBBER 62.0202
030981

22

includes equivalent of 75 lbs/hr
Cl in the gas l-c.7
Guaraflte$

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

GEES

Bidders aze

hour

220

248

5192000

4240

Three

63

s-

IP 9255

0120381

IPI O_002812



Particulate content in eff Lu
ent flue gas strean during

operation with particulate

content at scrubber inlet of

0.020 lb per million 3tu
_J.h million Bctt

Water droplet carryover in

effluent flue gas stream
lb per hour

-- Befcra mist elf rwtnator

Alter primary mist

elmnator

After secondary misc

eLiminator

Acid mist carryover through
mist eliminator per cent

Tesperature of effluent flue

gas stream

Gas velocity Epa

Overall effective velocty
through scrubber

_Maxiz through scrubber

Maximum through mist

____aJJnSnator

Gas stream pressure losses
in

Ducrzork from

the contract Units as in
dicated on the drawings to

_..tha. module inlets

Pram module inlet to

module outlet

_Prequench section

6.3

6.3

6.3

0.4 W.C. from battery limits to
scruober inlet excluding the pressu
droo associated with the daztwers

supplied by Purchaser

9255 JET SCRUBBER 62.0202

0120381 0Z2581

1323

1-Ca

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

GEE

Bidders ame

O.OZQMajc L\L

440

47

-4
4-

is
S.-

30

135

0.7 Module inlet/reheater inlet

Included it Above

IPI O_00281



GEES

Bidder2s Xae

.M1 scrubbing stages

Mist eliminator

Other tosses vithth

module describe

Reheater

frot the module ontlets

to the contract Units as

indicated on the drawings

Other losses ttot pta
vioissly accounted for
describe

Total all Contractor
ftrxtished scrubber systam

coiponents

Scrubber recirculation flow per
xnodnle

Number of pups tpetatlng

Raze gmt total

Bhp required total

pH vaLue

--
Per cant soiSda by weight

pecic gravi

.- --.-
Viscosity1 centipoisa

Scrubber blcwdocen flow

umberof pumps operatIng

.-

0.4 W.C from the vessel outlet
to the battery limits excl.idthc the
pressure drop associated with the
dampers supplied by Purchaser

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

Included A.bove

SEE PAGE 023

NONE

1.B WC excluding the pressure
drop associated with the dancers
supplied by Purchaser

Two

p.-

-4
-J
2-
-4

31200

5.5 6.0

lO..0 Suspended

1.10

to

3ravity flow

9Z53 WET SCRUBBER 62.0202
022581

3-24

1-CS

IPI O_002814



GEES

Biddsrs ia
194

VARIARLE

IflNF R4VTn Fl flWJ

5.5 to 6.0

10.0

10700

1.1

to

By Qwner

103 CAve 202 inst max

By Owner

182 Jve

9Z5 .rz

05L881

0120381

Guaranteed
Does cot include fitishing

1-C.l0

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

aaea totiL

Vs.Loeicy fs

lhp reqeLtd total

Per cant solids by zC.hc

Solids 4tscSar rats Lb

per bcwr

Sptc2Jic sraflw

Vacosity c.ntioiss

Sia.lfats to suL51t ratSo

1th fatted at4acian

7.thou fatted azidatton

Rec7tZS 2atr 2f10v

Nuber of puaps oparatt

Rats gpn total

3k raatiind total

aksup tnt aav Cooling Tower

Blowdown

9.0

2.3

Dsscztpticn at flay Rats
Csaze

L/Z Grinding CAve 50

Puma Seals 62 Ave 75

M.E Wash 279 CAve

Tntal 347 LAve

Max

Max

sauzsa 62.CZQZJ

ADuDCS
15

IPI 0_00281



Mist etntnntor spray flow

______ ..taca3 head ft

Rate gpm

-e

I-I
a.

GEESI

Bidders same

172 Ft TDH

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002816

279 GP Dotal .vence

232 Gfll

hr 35 mm/Shift

80 min/Th.ree Shifts

504

500 scnt

15

Continuot

Intenittent

Sequence

Primary

Secondary

Compressed air requirements

Service air scim

Control and instrtnnt

air scfm

Retention time recycle flow

.reted-ztes

total operating power require
ments kVA/kW 50% of MQ

6900 volt phase at

Includes Line aS
Distribution Losses Ls

.__.4SCsolt phase at

.ZOtvolt phase at

120 volt ac prograble
controller power supplies

120 volt at all other

110. volt at loads

125vo1t dc

Motor Space heaters are riot
ancluded

Slurry
Prerarattoit

Scrubbing
Process

.2ft7R

318

Li-b
63.6

lnml

5.0

2.0

1.0

0.5

kW lcW

tAverage hourly power requirenent
based on 24 hour average
Guarantee

9255 WZT SCCB3ER 62.0202

0120381 022381
026

1.-c-n



rr
GEESI

Sidders Name

0.17.3.3 75 Per Cent of MCI

team generator operating point

Influent flue gas temperature

Fuel beat input to steam generator
Llflou Ztu/hour

lafluent flue gas flow lb per
hour

Sulfur dioxide content of in
fluent flue gas flow lb per
hour

Number oiodules operating

Liquid to gas ratLo in scrub
ber 4ule gpm per 1000 acfm

Limestone additive requirements

Consumption based on
calc.um carbonate con
tent of 90 per cent
lb per hour

Stoichiometric ratio
as d.efjned in Section 23

3uffering additIve consumption
lb per hour

Sulfur dioxide reovai effi
ciency per cent

Sulfur trixide or H2204

rcoval efficiency per cent

Sulfur dioxide content in

effluent flue gas stream
lb par hour

Sulfur dioxid content in

effluent flue gas stream
lb per tllion Btc

cm

in

N/A

90

70

616.5

0.1

9255 WET SCRBBSER 62.0202
0120381 030981

includes ejtnlent of 112 lbs/ha
Ci in the gas

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

15 per cent of ICR

2.55

6142

7508000

6165

Four

64

10580

43

st
1.

..

IPI 0_00281



GEESI

Bidders Name

articu1ate content in eff Lu
eut flue gas stream during

operation with particulate

content at scrubber inlet of

0.020 Lb per million 3tu
lb per million Btu

Water droplet carryover in

effluent flue gas stream
lb per hour

Zef ore mist eliminator

O.020Ma.x

After primary mist

eliminator

After secondary mist

eliniriator

Acid mist carryover through
mist eliminator per cent

temperatuke of effluent flue

gas stream

Gas velocity fps

Overall effective velocity

through scrubber

Maximum through scrubber

Mazianim through mist

eliminator

Gas stream pressure losses
in of

a20

Ductwork from

the contract limits as in
dicated on the drawings to

the module inlets

From module inlet to

module outlet

Prequench section

640

30

is4

6.9

6.9

w.C from battery limits to th

scrubber inlet excluding the pressur
drop associated with the dampers

supplied by Purchaser

12 9255 wit SCRUZBER 62.02021

0120381 022581
D28

tGuafltee

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

6.9

Cs

-4
la

0.8 Module/Reheater 1tJ.et

Included above

IPI O_00281



GEESI

Zidders Name

scrubbing stages

Mist elitrinator

Other losses within

zodule describe

Reheater

DuctworSc

from the module outlets

to the contract limits as

indicated on the drawings

Inc1uded Above

SEE PACZ D28

-4-

Y.54wc from the vessel outlet to
the battery linit excluding the

pressure drop associated with the
dampers supplied by the uxchaser

Other losses not pre
viously accounted for
describe NONE

Ce total all Contractor
furnished scrubber system

components

2.15w.c excluding the pressure dre
associated with the dampers supplied
by the Purchaser

Zhp required total

pffnlua

Number of ptps operatSng

9253 WET SCU3BEZ 62.0202
322581

D29

l-Cl4

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_00281

Scrubber rectreulation flow per

module

Number of pumps operating

Rate gpm total

three/Two/two/Two

46800/31200/31200/31200

800 Average

Per cent solids by weight
10 Suspended

graofly
1.10

______ centipcise to

5.5 to 6.0

Scrubber blowdown flow

Gravity Flow



flats gm1 ttta2

7eJ.acsty fs

31w ttçtiired totaL

-ia.tss

Pt cat soLids by iatrtt

SOLLds di.char rats Lb

pet hozs

Specifid 3rz7t7

7isccs-t cstSoin

SuLfa sisj.fla

tJith fortS oz4az.jo

Otthou.t fanS oxidat.on

ascycia water

Thbar tf pus cosat.zg

Eat tots-I

Bhp sqtitnd total

Makaup water fi Cooling Tower
Slowdown

Css

II

I-
C-.

In 9233 fl CRflZfl 5z..o2J
OSLilL CEtL

0120381 C3D

4Guarantee

Does not include flushing
1-c.l5

gpN

GEES

3t44.rs Jams

282

VARIABLE

GRAViTY_FLOW

5.5 to 6.0

10 susoended

15 522

1.1 Slurry

to

2.3

By Owner

20kie 213 ULixi

By Owner

_Li

Description of

age

LIS Grinding

Pum Seals

tLE Wash

Total

Guaranteed

flr.r Ran

8.3 CAve 50 Max

92.5 CAve 105 CM

535 Aye

636 Airs

700 Airs

EPARequest dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002820



Mist- eLiminator spray flow

total head ft

Rate gpm

Continuous

Iterrnittent

Primary

Secondary

Compressed air requirements

Service a2.r scfm

Coatrol and instrument

air scfm

Retentiou time recycle flow

related minutes

Total operating power require
ments kVA/lcW 75% of MC3

6900 volt phase at

cltcludesltne and

disttb.ict-3Oa$eS

480 volt phase ac

208 volt phase ac

120 volt at prograabla
tontroller power supplies

120 volt at all other
120 volt at loads

12$ volt dc

GEESt

Biddà Name

172 rt ttrn

535 GPM Total Average

232 GPM

hr 45 mm/Shift

40 tnin/Shift

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 .3esponse 10 of 17 of Appendix

IPI O_002821

672

500 SQ%

10 15 15 15

Scrubbing
Pro tees

-a

.4

-F

Slurry

Preoaration

3lA 2724

370 312

921 79

12.7 10

1.0

0.3

kt

2.0

lcW

Motor space heaters are not
included

Average hourly power requirement
base4 on 24-hour average
Guarantee

925$ WIT SCRUB3ER 62.02023

0120381 022581
D3

1-C16



D.17.3.4 Naxinua Continuous

Steam generator operating point

Influant flue gas tiperature

Fuel heat input to steam generator
aililon Ecu/hour

ln2luent flue gas flo lb per
ho tir

Liquid to gas ratio in scrub
ber module gpn per 1000 ac.fm

Limestone additlte requirements

Consumption based on
calcium carbonate con
tent of 90 per cent
Lb per hour

Stoichiometric ratio
as defined in Section

Eutfering additive consumption
lb per hour

Sulfur dioxide removal eff

ciency per cent

Sulfur trioxSde or 32504

roval efficiency per cent

Sulfur dioxide content in
effluent flue gas stream
lb per hour

Sulfur dioxide content in

effluent flue gas screen
lb per sullen Bcts

GEESI
--

Bidders Name

4nir continuous rating

285

8332

10453000

12530

Four C4

Sulfur dioxide content of in
fluent flue gas flow lb per
hour

Number of modules operating

60

21370

-4

-4

l.0SL

N/A

90

70

1253

0.130

12 9255 ICT SCRIYSEER 62.0202
0120381 030981

D32
Includes equivalent of 143 lbs

Cl in the gas
1-c.17

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI 0_002822



Particulate content in

en flue gas stream during

openti.on with particulate
content at scrubber inlet of

0.020 lb per million Btn
lb per miflion Btu

Water droplet carryover in

effluent flue gas stream
Lb par hour

Befor mist eltt1nator

After primary mist

eltn1nstor

After secondary mist

eliminator

Acid mist carry-over through

mist eliminator per cant

Taerature of effluent flue

gas stream

Gas velocity fps

Overall effective velocity

through scrubber

Maximum throub scrubber

Maximum through mist

eliminator

Gas stream pressure losses
in of K20

Ductwork from

the Units of the contract

as indicated on the draw

ings to the module inlets

From module inlet to

module outlet

requenth section

GSI
Ridders Mae

O.02QMix L1.A

9.8

9.8

9.8

O.81 W.C from the battery limit to
the scrubber inlet excluding the

pressure drop associated with the

Purchasers supplied damoer

ftP 9255 WET SCRIJBRER 62.0202
022581

033

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

885

30

-4

I4
fi

1.5 Module Inlat/Reheater tni.et

Included Above

Guaflfltee
1-C .18

IPI O_002823



GEZS
3idders Nate

LU scrubbing stages

Mist shiprinator

Other losses vithn

sodule descflbe outlet
duct

Reheater

Total module inlet

to module outlet duct
Ductwork

frct the moduJ.e outlets

to the Limits of the con
tract as fpdjtated on the

drawings

Included Above

SEE flGE D33
O.24UW

fl

2.54Wc
W.Œfrom the vessel cutlet to

Th1 battery limits excludinq the
pressure drop associated with the
Purchasers supplied dampers

Other lOSSJ.L5 not pre
viously accounted for
describe

cc
Total all Contractor

furnished scrubber system

components

Scrubber recircui.ation flow1 per

nodule

flumber of pumps operating

gpm total

_fip nquired tat

Cravity Flow

9255 tirr SCRUBBER 62.02023

022.581

D34

Test for Ratet Capacit

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

Mona

tel W.C exclidiag
associated with

supplied damper

the pressu.re
the Purchasers

Three

46800

10394

a-.

.4

54
-4

Per cent solids by weight

_____ pecif Sc gravity

Viscosity centlpoise

Scrubber blowdown flow

_________ Number of pumps operating

S.5 to 6.0

tO Susnendd

to

IPI 0_002824



9.0

1.0

By Owner

276 Airs

By Owner

Description of

Usage

LJ5 Grindinq

Puno Seal

ME Wash

Total

Guaranteed

Flow Rate
gp

18 Aver 50_LMax

125 Lir L35 Max

926 Aye

1069 Pve

1173 flve

9255 ZT SCRUBBER 62.0202

1a120381 030981
D3

Guarantee
Does not include flushin

1-C .20

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

rcqT
Bidders Name

546

Gravity Flow

5.5 to 6.0

10 Suspended

Rate gpm total

Bhrequired total

pa value

Per cent solids by weight

Solids discharge rate lb

per hour

Specific gravity

Viscosity centipoise

Sulfate to sulfite ratio

With forced oxidation

Without forced oxidation

Recycle water flow

Mumber of pumps operating

Rate gpm total

Bhp required total

Makeup water flow Cooling Tower

Slowdown
Usage

30042

1.1 slurry

to

348 xnst max

IPI O_002825



Compressed air requireents

Service air1 sef in

Control and instrument

air seftu

Retention time recycle flow

related minutes

total operating power require
mertts kVAJkW

6900 volt phase at

Includes Line and

Distribution Losses

4otor space heaters are not
included

172 Ft TDH

926 GPM Total Average

232 GPM/Vessej

hr 36 rain/Shift

hr 24 mm/Shift

672

500 saM

10

4284 37 184

312 20 16

-- -- I--

5.0

2.0

kW

Average hourly power requirement
based on 24hour average
Guarantee

9255 cJET SCRUBBER 62.02027

0120381 022381
036

1-C 21

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002826

Gzzs

Bidders Mame

Mist eliminator spray flota

_ta1 head ft

Rate gp

Continuous

Intermittent

Sequence

Primary

Secondary

.4

p..-t

Scrubbing
Process

Slurry
Prevarati

480 volt phase ac

208 volts phase at

120 volt ac programmable

-- _cotrol1er power npplies

120 volt ac at other

--
_J20 volt at loads

1.25 volt do

1.0

0.5



idder Duplicate this pae
as required azd fill in fo
each item of eqi2ipenz re
quLxing cooLing water

D.t74 Cooling Jater

of equipment

Flow rate equirsd gpm at _____
LO5F _______

Esat load fltu/hr __________

Pressure loss psi at 1C5 ____________________________________

Item of equipment _____________________________

Flow race required gp at

105 ____________________________________

Esac load Rttj/bz _______________________________________

Pressure loss psi at 105 ____________________________________

of equipment _____________________________________

Flow rate required gp at

LOS ____________________________________

Ee.at load Btu/hr _____________________________________

Prssure loss psi at 105
__________________________________

tIPP 9255 tJZT SCR1JBER 2.O202
Ol2O38l 022581

l.22

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

GES

CEidders Name

Lv
Oxidation Ai 3lowe Reducer

1.0

-L.tr

-I

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

NI .A

N/A

N/A

N/A

Ze of equipment

Flow rats required pm at

Eeaj.oad Etu/hr

ure loss psi at 105

IPI O_002827



-I

__________ 04
1w

EPA Request dated Oct 12 2010 for Information Pursuant to Section

9255 WET SCRUBBER 520202
0120381 022581

1-C .23

14 Response 10 of 17 of Appendix

GE

Bidders Name

Mist Eliminator Spray
Service Water
Limestone flrindina

Bidder DupLicate this page
as required and fill in for

each required usage of tooL
ing tower bloirdown water

0.175 Cooling Tower Blowdown

Water

Description of usage

tlow...rate required gpm

Mininun in.Lat pressure psi

Description of usage

flow.rate required gpin

Minimun inlet Dressure psi

Description of usage

flow rate required gpe

Mixtimizt inlet pressure psi

Description of usage

flow rate required gpz

..MjntnJnlet presaura psi

ncription of usage

Ejow tact required gpm

M4nnm inlet pressure psi

20 Ave
See M.E Wash Puma Head

Pwnr Seal

138 Ave
See tLE Wab Pump Hepd

M.E Wash

1017 Ave

14 Mask Pqmjfpd
z2

Total

1175 Ave

11 PSIC at E1ev 21iO

IPI O_002828



BL.dder flup11aze this page
as required and fill in far

each required usage of

river vater.

D.17.6 R.tier Water

Description of usage

--

flaw rare required gpm

Miniu ialet pressure psi

Description of usage

Flaw rate required gp

Minimum inlet pressure psi

Description of usage

flaw raze required gpm

Minimum imlet pressure psi

Description of usage

Flw raze.required gpe

Minim inlet pressure psi

of usage

_Fl4wt$ required gpm

et pressure psi

IF 9255 ET SCRUBBER 62.0202

022581
39

1C.24

GESS

Bidders Name

TCNE

ft

ft

Ft

ft

ft

ft

ft

ft

Ft

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI 0_002829



0.17.7 Scrubber Modules

Overall dimensions of each

module ft

Overall dimensions of space

required for all modules ft

Number of scrubbing stages

per module

Gas flow area each module

sq ft

IPP 9255 WET SCRUBBER 62.02021

D120381 022581
040

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002830

CEESI

Bidderts Name

32%Length 35.4 Width 582 Height

40O Length 38Q Width 586 Height

390.68

1320.9

.7

In let

Absorber section

Mist eliminator section

Outlet

Distance between final spray
bank and the primary mist

eliminator ft

Materials

Shell

Overflow seal box not required

--

Other intenai.s

REHEATER CASING

1230

900

l2O

C.S WITH R.L 36 STEEL

ABSORPTION SPRAY PIPINGC.S RUBBER

LiNED INSIDE OUTSIDE
MIST aINAToR MODULE-POLYPROPELENE

usi SLUt flPING- FRI

MIST ZLTh MODULE StiPPORt-C.S W/R.L
FRP.
ABSORPTION SPRAY PIPING SUPPGRI-C.S

RUBBER LINED

JI

15
Id
f-4

C.S A36 WITH TRICK SAUREIZSEN 54



n-ic-si

SIX

a1 ser-Qiae absorjtonsrav .iof

Tc_serriçe..holt scaes of mist

eliminator

FABRXCATKO

42 48
24 ic 48 it 24

3M- 100 OR APPROVED EQUAL S4

FABRICATED

Jt_i.0n VV_ThL

9255 WET SCRUER 62.02021

0120381 022521

041

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002831

IGEESI

Bidders tame

NOT REOIIflED

3/16

cc
Prequencher sprays 11 required

Plow gp

Pressure psi

Water quality requirements
select appropriate source

fran those specified In

section 2A

Shell thickness minimum in

Access doors

Number each dule

Locations describe

Type

Size

Seal type and material

Obsnvation ports

Number each du1e

Locations descr2be

Type

Size

Seal type and material

-p4

F.

TWO 12
AT MIST ELIMINATOR LEVEL



Cbseriation openings

Nuazber each itdnle

thcacions describe

Type __________
Size ________________________________________

Seal type and naterial ______________________________________

Spray headers

Manufacturer and type _____________________________________

Quantity per scrubber tnodule _____________________________________

Quantity per scrubbing stage _____________________________________

Model ______________________________________

Material
________________________________________

all thickness in _____________________________________

Design header pressure psi ______________________________________

Design flow per header gpm _____________________________________

Distance betveen headers in ___________________________________

Distance between nozzles in _____________________________________

Spriy nozzles

Manufacturer and type _______________________________

Material ___________________ ________

9255 WET SCRUBBER 62.0202

10120281 022581

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

P1T
Bidders Name

-a
0I

p4

Es-V

Fabytcated_E\t

i6

1.2

RUEB ER LIitD INSIDE ATh OUTS IDL

MINIMUM 1.14

U.ssi

Up a-
72

27

SIRACO RAN BOTTOM HOLLOW CONE OR QCVE
EqUa
SjLICONE CARBIDE REYRC OR APPP.CVFD AL

EQUAL

IPI O_002832



Materials manufacturer ______________ _________________

Quantity

Total per module __________________________________

Per scrubbing stage _____________________________________

Per bader ______________________________________

Design flow per nozzle gpm ___________________________________

Design differential pressure

psi ______________________________________

Internal dianter La ___________________________________

Provisions for nozzle removal _____________________________________

Estimated lit of nozzle _____________________________________

Maximum particle size which

can be passed by nozzle ____________________________________

fligh water level detector type
and modal ____________________________________

Weight of each module lb

Dry 345000

Operating 390000

_Fiooded 0T APPLICABLE

Inter

______ Top mediate

9255 WET SCRUBBE3 62.0202

12Q381 022581

D43

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002833

GEESI

lidderts Name

nPnwmni1c -4PPROVEO

crus

16

gi

11

19L32

..0LTED ftANGED CONNECTION

DISMETER

rI

Mfi4uLe support

Purge system fan

.ilanufacturer/Ne

___________ _____ Model

Bottom

ffa1o Forge or

Orcd Equal Twa

Type BU-Aarofoil--44t dia wheel



Capacity scfm

Power required blip

Motor

Manufacturer and aodel

Frame siz

ilorsepowerfserflce factor

Purse system ductvrk

Material

Gage

.4

.44
Id

I-

CEESI

Bidders Name

31300 ACPM

44

Severe Duty or
General Electric EjuaI

364T

60 1.0

Car-Ten

lp1

Wes tinghousa and/or SiemansAllis

9253 WET SCRtTB3ER 62.02021

0120381 030981
D44

1-C.29

EPA Request dated Oct 12 2010 for Informatioo Pursuant to Section 114 Response 10 of 17 of Appendix
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9235 tifl SCRUBBER 62.0202

0120381 022381

045
1C.30

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

IPI O_002835

GEESI

Bidderts LWS

Mines Sinelter/KVS and/or fuflerm
koppers

one per44l

knife gate

14W 14

carbon steel

Merriclc i4SOPSC /Ramseyfihayerz

onper 411

Gravimetric

Ltn

D.11.8 t4mastcnt Sltzrrv

2rarattcn ouicsent

143StCfl had bin cutQU gates

and cdei

Quantity

Type

Size

Material

titcnt ftadars

Knufleturer and de1

Quantity

type

Weight lb

Cqacity each 1-nfmtn to

wntin lb par bnnr

AJ.lauabis flmastan sin
range Sn

tor

Manutaeturfl and

todal

iran size

Borseponrfsarriea
factor

tescfltiou of feader ctuttaj

-I

I..

030 3_h

3/4 by Feed

TENV vprable soeed fl-C motor

--

_l..O

Feed rate controller with electronic

totalizer and TPH rate signal

output 420 mA



Eall mill

Xauuiact ret and model

ft

Number provided

Capacity mininn to axi
fl

Desi water flaw to baLl

Ball mill speed rpm

Openti

Critica.L

Drive speed rpm

Power reqaiemants bhp

At design conditiots

Car drive

Xc4al or type

Sear ratio

Sentce factor

Maxu horsepower

rating

Cars

CEES

3idders Name

_4

Is

.5

Mine and Stnelte/Y3S/Fa11erI.oppers

96W dia shell 13 orfrdo that
1en4

coeratthq sare total

to 30

6Sqpxn

19.2 RPM

74.7% critical

1170 RPM

535 motor stiaft

560

Mine and Smelter Saute as Ball ttiliL

Slanufacturer

Belicat

13.666

1.5 durability 2.5 atrencth

Not Available

Meehanite siCO

245285

Matara2

Rardess

9233 WIT SCZUBBU 620202
Q238j

1-c-il
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C-

C.s.tact stress

Ra.24.abflc7 lactot

taad distfltitSoa
actt

Xaqii tnntts ear Qe
fx.shcd bafl t.fl

350 hoseavc tI abrr

iat sieed

aot crsepanr

SaacisL rquirceSu

c1assifix

1P

fizufactnr a4 todsl

ati2t sta

C7tflfl dsts
La

4jtt Lb

2C3t2L3 Cf Ctfl

strzcta

12 2.5 SCtWS3fl 2O20Z
0120381 GZ231

I-C.32
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tier factor

of ttetta2
lüflcitton syste

GEESI

1S.X .1_S

NJ
N/A

4/A

N/A

Grease spray

117

$peedtongue requirmentto LV\
be submitted per schedule

Cyclone

34

Krabs 06B-1 2-138 llins/1hsyer_A

jQ_ per ct thr4 200

_____ Lat3th iith

5100

Ruhhpr lined rtal



trrn1s Lutc..C

iz eQ pacgs

tctnr aed deL

Ci f1ov

.4t pressun ptt
flttfacflC atci aedel

Lsu pttssixta

acci dal

asa

ancr3rer and

ss sin

Eannover/ serfla

faar

pistre pt

rufl.czz this

nodal

GEESI
3Scciaa ian

1ine and Smelter

Ct 92.35 It ScZt3ZZ s.cz
0120381 ozsat

i-C.33
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z-

GPM/ One like unit per bearing/\j

OJ.tai cu 1n_fl 2cm

Jikinç H475M

Baldor or GE LL
213 TC

1.15

Baldor or GE

LTC

rnçrjç

neA
Lmmers ion

Ecrzepovn/ serflce

factar

flsctflg satars

tann2actnnr

tubar icr paccags



Vol tqis/pbasa ________ __________________

stu each ______________________________________

Tharn cat if s.pszaca

fcm heacar

entac if sepants
ftun bnnr

Thhar psr packaga ______________________________________

EPA Request dated Oct 12 2010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

Ssar p.r pacicag

GEESI

34as Uth

.46Th _3

500

_Ci1rornal Cl

Westinghouse

flU KACA

80..qallom

24

Typs

tAzbr1rn cQ capac
TI saL

of

packaga1 g3

Gaar dflv Lubrf.c.atS

packag

..vttnactn it d.J

02 fla tif oQ is

rtifactar as

Lincoln A633 Mf .-

Variable to .1 apm

Standard

Lincoln Mfg Standard

92.53 5C233U 6z.ozn
0120381 02Zfl1

049

1-C24

IPI 0_002839



.i qien
heatnr

pe ac

73L /pb.3sa

Jats e.ac

if spa

rbr er

Czcar

ber ackagft

gj.7 ara

ciid5 by

et pa
oi.a

____ --

Spe._

Not Applicable

II

Not Applicable

Mn1

irt

N.A

1.35

90 200

9Z3 SCZ Z.321
01211381

1-C.35
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GZESI

3ida

75



Mrn.zE nnzD SNIaTEn RPORATON STANCACs
ei..ascan WaM

sztiD-TcZE CSE fljtJCTtI TC3 MfU Dufli nat-up

ot0r start with tanrtcted cad

Itill torq.t

StcflTho Tarsus

Pvfl-u

his tdtns Tarqoe

Full load Tarçzze

Acceleratf an Thrcue

tWit NVA torcvs dtaiçn apr

pHeable to EYA fn7e

tctgn atly l-1C2tp
On tsrcer nt4ng torçrn
are cust desta to

slicattan

STAATIIG 1tCVE ales ziown us locked rotcc-trque bnekaisay torate or SttC
tcrqwe This is the ninlma torçue St nfl fr rated vol uqe applied Tht trr.tt
Ia affectS by the ctr hnjfl

PJU.- IflGL Is the tr.lnvn t.raue develcpe.i he the ctr area just

surticç tcroiie Many r.cton to not nvelap this cs aitancteristlc tiL
5tadsrds the 511itsg tore UA Cud sf11 not te Tess then

the listS starttr thrqui bEt in na case less th.w rae4 full baa aroiie

UECC4it TCR ii tli ztnlmt tarcue that the otr cait cevelup witicut Stat II5Se tu alSO called afl.ogt trcue

______________ is the ra thst the actor danbo in ptodtdit rated lerie

poser fl raced Liii 2nd spred

AttZtEAtt.t TPCOE is the pin t-t ctMloed p- the xc that it yrt tht

zerus reçuiFia by the load St any qiitn speeds

OJ1 Ces arat LI

SLJ Is the difference between the ijnthnous used uf the ntars anetfc fiei
itita rotor Thu slI fot cesiçus and rtor ar.r Mi load is

ppr-sl4taly 3-112

ZLl.
it4oJ.4r4nj bJLQ PRE4S

S1NEEIJG t.3JtT s.cnTrL
STAUOItJO caiti ne iflET3

scvna oci nacrc pont
ace
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IItfltcN

.fl
tjn

CASCAOZ pciwr

tANGLE atcost

cr csncz EXCLtW

Cucve ctnt1 ttxca11 etgt 0-
140 pet-trtt rt1nç thrtae

HIfl wmth tsre tt cnntti
cor.cftcn if i1i mu çtir
Za cpente it ntcti cr4ins
fnt inttud r.axtt tf
toint t11 the tcrue rcztn
fcr ru1ti grtr4ttt it that .sillch

the drive tnr sytchrcrd
Ptser ystcz vtttage zrGri rtr
surtin w111 Increase fl.sll tot
Uçe retr trques wtdi
%rtni2t
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JUST AFTZR
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0T1Ct CF

OIAREZ

OPEPAflO2I

.flo140

liP ita El 10Z3E5 flEEZ

TCRC CZ
2CC LZCt PtX7 cY

rcc tilts

jsflçfl.7r zce
cttrt2%a c. tcuSS3 Cfl

Sal

S-I

3-IS

Breakaway tareua nu.eii ttt
40JO parcent of r.37nfr.g tare

2O 40 60
ERCZCT SrD

enoI LAd

BAu 4tLL

INTER .480MTVfltJ

Po4JcR
pkoecr

Lj2n SeB.ECT

3T.U3D.t cRT rtzjtcctzcs
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i1 CRIVE saicz
GRINth PtU STARTt TCUS

.-C.37
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gEI
Bidders Name

RECYCLE tflt

One 1per module

Bidder Duplicate following
four pages as required and

Cfill in for each tank pro
vided

D.l7.9 Tanks

tank function fill In

Number provided

ViLI tank be shap fabricated or

field erected

Applicable design code

Type open or closed top

Material CASt-I number and

common name and thickness

Plates

Structural shapes

Coatings or linings

-8

Overall dinansions ft

Normal operitting depth ft

Operating volume gal

FIELD ERECTED

APt 650

CLOSED 1/4 C.S lined with

ffikŁTass Lining

A26 l4ixi 314 thick

.4-

.4
j_

Location

Manufacturer

and Tyve

SHILl

BOflOf

582 GOODYEAR

l/4LS 582 0000fl.xR

58 DIA 25 HIGh BASE CASE

23B EASE

.68.OOO

9255 WET SCRUBBER 62.0202j

0120381 O2258
flS I-



czssz

Bidders iaa

aECCL2 AN .p

to

tO to 15

15

15

_.ZL$Oa
ha5a.oc

Coanntion
Descflutiott

OVERYZIOW

LTflfl INDICATER
vn svcr ict

flflT
MISC

.3 --
MAflUP

10 r1t.nMrnr ytrra

II MANEOLE

13-2 nnnntw
14 OXIDATION/\J\

AA chemineer LOrD

Size in

30
fi

30

an
loft

60 /14xirtg fl

E4üipment
One Philadelphia Gear

Spiral Bevel/ffelicalRgt. Angle

9253 WET SCRU3BER 62.0202
030681

052
1-C.39
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Tank function Lilt in

-s Ratentian time for opsrafln
at foltavtng stan generator
operating condition

At ta ainiste

At 13 par cant of sa
minutes

At 30 per cant of aa
inutu

At 23 per cent of MCR
minutes

Weight of each tank lb

Operating

flooded

Task connections

Tank mixers if applicable

Mufactnrsr and tat

Nnmb.r par tank

type



tank functSoa flU in ________________________

For ttzrbtae type izers

Location ____ __________________________

L73ML t10 rating of

sizer shaft bearings __________________________________

tepeller speed rpt _____________________________________

Can reducer sanufacturer

and rdal _____________________________________

AflMS L.-t0 rating of

gear reducer bearings

SLA service factor

of gear rtditer

Materials shaft and

impeller S1a4

tpefler and shaft

coating CL applicable

Material

Thickness ______________________________________

lapellar diameter ft ___________________________________

Motor

Manujactunr
and del _____________________________________

Ttae size _____________________________________

Ecrsepouer/
seivice factor _____________________________________

Specs hater
rating uatts _____________________________________

12 9155 Wfl SCUEEZR 62.0202

0120331 03061
D53
1.40
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GEESZ

Bidders Name

Recycle tank

too Center--a
LA

20

Chemineer 210 HT Hf Standard

250000 firs

.4
ft
.-

2.0 miS

Carbon steel /GP

Natural Rubber

3L16/l/R ori tmei4er dces

.j.l7

Reliance XT Hf Standard

404 TS

60 LJ5

164



3thde Duplicate follow-in
our pages as required and

flU in icr eac1 tank pro
vided

.t7.c Tanks

Sank ttncflon fill in

Nsbcrprovided

Will rank be shop fabrtcated or
fteld reced

Applicable desgu code

Type open or closed top

ateriaj ASTh nuSer and

coctoz nate and thickness

flates

Strtctnal shape

_Contgs or Linings

Overall dinenslins ft

Nonal operatg depth ft

_____Qpgfl voiutet.stl

irptrBn -TàIE

rctm 141

FIELD RECTED

APt 650

ctps.pn

A283 çrec JnN

A36 C5 erATSCSFtL

anu acturer

________ and_Instocation

32 DIA 34 RICH

169500

EPA Request dated Oct 122010 for Information Pursuant to Section 114 Response 10 of 17 of Appendix

cc
GSI

3iddars se

ts

9253 WET SCRtI3Bfl 62.0202J

P120381 022581

CSt
1C.44

IPI O_002846


